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MYCOLOGIA 


OFFICIAL ORGAN OF THE MYCOLOGICAL SOCIETY OF AMERICA 


VoL. XL NOVEMBER-DECEMBER, 1948 No. 6 


NOTES ON CERTAIN GASTEROMYCETES, 
INCLUDING TWO NEW ORDERS’ 


S. M. ZELLER * 


These notes have for the most part grown out of the study of 
type and other material at the New York Botanical Garden * and 


a certain few other types loaned from elsewhere. 


HYMENOGASTRALES 


Gasterellaceae fam. nov. 


Fructificationes parvissimae, depresso-globosae, epigeae ;. gleba uniloculata ; 
sporis brunrieis, verrucosis. 


Fructifications very tiny, depressed globose, epigeous ; campanu- 
late development; gleba finally uniloculate, but at times with one 
circle of cavities formed by vertical, centripetal invaginations 
which reach the center forming a false columella; cavities lined 
with a basidial hymenium; spores verrucose, dark. 


Type genus: Gasterella Zeller and Walker. 

This family is erected to take the two uniloculate genera, Gas- 
terella and Gasterellopsis, while Protogaster with coralloid devel- 
opment and smooth spores is retained in Protogasteraceae. 


1 Published as Technical Paper No. 535 with the approval of the Director 
of the Oregon Agricultural Experiment Station. Contributich from the De- 
partment of Botany and New York Botanical Garden, Cryptogamic Her- 
barium, co-operating. 

2 Reference to the New York Botanical Garden Herbarium hereafter in 
this paper will be by initials only, N.Y.B.G. 

* News has just been received that Dr. Zeller died from coronary throm- 
bosis Nov. 4, 1948. 
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2. CorpiTUBERA Hennings in Engler, Bot. Jahrbiicher. 23: 557- 
558. f. V-8. 1897. [Syn. Hoehneliogaster Lohwag, Beih. z. 
Bot. Centralbl. 42 (Abt. 2): 299. 1926.] 

We can see no particular reason for the genus Hoehneliogaster 
and thus it is being referred back to synonymy with Corditubera 
whence it came. The differences are more specific than generic. 
In C. microspora upon which lL.ohwag based his new genus, the 
basidia-containing lacunae are not quite filled with the netted 
reticulum of basidia-bearing hyphae, so that toward their centers 
are left slight cavities, whereas in C. Staudtii the lacunae are com- 
pletely filled. Although the gleba is reddish in one species and 
yellowish in the other, the genus Corditubera is more closely re- 


lated to Leucogaster than to any other genus. 


3. The description of Hydnangium Wallroth given by Cunning- 
ham * as emended by Ed. Fischer (Nat. Pflanzen-familien 7a: 30- 
31. 1933) is very misleading, especially so where he indicates the 
“columella dendroid, arising from a well-developed, sterile base,” 
whereas the original description by Wallroth definitely states that 
a sterile base is not present and makes no mention of a columella. 
Fischer’s descrjption too was misconstrued and erroneously stated ; 
thus Cunningham thought he might have reason to relegate 
Cavara’s Arcangeliella to synonymy with Hydnangium. The 
facts are that Fischer presented informal taxonomic descriptions 
and actually pointed out a contrast between Hydnangium and 
Arcangeliella ; that whereas in a species like Hydnangium carneum, 
the type of the genus, in which its primordial stages only have a 
columella, Arcangeliella retains the columella and pileate peridium 
to maturity. 

After having collected and examined in the field and in the 
laboratory many specimens in both of these groups we are in 
agreement with Fischer on the relationships between Arcange- 
liella and Hydnangium and will abide by the published treatment 
of these two genera and Octaviania.* 

3 Cunningham, G. H. The Gasteromycetes of Australia and New Zealand. 


See p. 63. 1942. 
4 Mo. Bot. Gard. Ann. 23: 574-575; 602-605. 1936. 
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4. Hydnangium nigrescens sp. nov. 


Fructificationes 2.5-4 X 1-3 cm. crassae, oblongae vel subglobosae, rhizo- 
morpho affixae ; superficie glabra, molli, alba dein nigrescente; fibrillis paucis, 
ad superficiem inferiorem applanatis; peridio simplici, 130-150 u crasso, sic- 
cato 45-60 crasso, hyphis hyalinis magnis circa 7.5-9 crassis implicatis 
composito; superficie fuscata; gleba brunnea; locellis medii-magnitudinis ; 
septis tenuibus, albis, hyphis compactis parallelibus compositis, circa 60-85 u 
crassis (hymenio annumerato) ; basidiis 2-sporigeris; sporis subglobosis, 
12-16 u, pedicellatis, obscure brunneis, uniguttulatis, episporio crasso, verru- 
coso, verrucis magnis, 10-12 circumferentiam quamquam ornantibus. 


Fructifications oblong to subspherical, about 2.5-4 cm. x 1-3 
cm., attached by a single rhizomorph; surface soft, glabrous, with 
some innate veins especially below, white becoming black on oxi- 
dizing, drying fuscous black; peridium 130-150, thick when 
fresh, drying 45-604, thick, spongy, composed of large loosely 
woven, hyaline hyphae, about 7.5-9y in diameter, the surface 
hyphae dark, forming a slightly more compact rind; gleba brown, 
drying Prout’s brown; cavities relatively large; septa white, dry- 
ing papery thin, of compact, parallel hyphae, about 60-85 » thick 
(including hymenia); basidia 2-spored; spores subglobose to 
slightly ellipsoid, sometimes with remains of the stout sterigma, 
12-16 » in diameter, dark brown with one large vacuole, epispore 
thick, rough with very large blunt verrucae, 10-12 per circum- 
ference. 


Partially exposed on the ground in mixed woods. Type col- 
lected in Cornell Plantations along Fall Creek, east of Floriculture 
Gardens, Tompkins county, New York, C. T. Rogerson, No. 1615, 
August 18, 1947. (In Cornell University, Plant Pathology Herb. 
No. 37257, and also in Zeller Herb.) 

H. nigrescens has spore markings like those of H. purpureum 
but the spores are larger. It also differs in peridial characters, 
especially color, thickness, and size of hyphae. 


5. Hydnangium vesiculosum (Coker & Couch) n. comb. 
(Syn. Gymnomyces vesiculosus Coker & Couch, Gasteromycetes 
of Eastern U. S. and Canada, p. 23. 1928.) 


Fructifications subspherical, about 1 cm. diameter, drying to 
about half size, attached by a few basal fibrils which spring from 
a narrow depression; surface light buff yellow (about Naples 
yellow), spongy; peridium at first thin, of delicate, loosely woven, 
yellowish hyphae, quite evanescent, nearly absent at maturity, ex- 
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posing the gleba in places; gleba pallid gray-brown (pale earthy 
buff), firm but pliable, not tough or elastic; cavities rather large 
and box-like, empty, about 0.4-0.8 mm. in diameter; septa about 
0.17-0.2 mm. thick including the hymenia which are about 30» 
thick, composed of large bladdery cells (pseudoparenchyma) about 
20-40 » thick except for a very thin layer under the hymenium 
where the cells are small; basidia short, thick, 4-spored; sterig- 
mata nearly half as long as the spore diameter ; spores concolorous 
with gleba, spherical, 7.5-10 » including the strong blunt spines, 
often stuck together in groups of 4, sometimes finely reticulate. 

Type locality: Chapel Hill, North Carolina. 

Habitat : Exposed by erosion on soil in frondose woods. 

Distribution: Known from type locality only. 

Illustrations : Coker & Couch, Gasteromycetes of Eastern U. S. 
and Canada. pls. 16, 17, 105, f. 17-19. 

As stated previously there is no sound basis for retaining G ymno- 
myces since all the species have a peridium, even though it may 
be evanescent. The same argument holds for the retention of 
Chamonixia as separate from Gautieria since most, if not all, 
species of the latter have an evanescent peridium. 

The species Gymnomyces vesiculosus is, therefore, transferred 
to Hydnangium. The spores are sculptured as described by 
Coker & Couch but they also have very fine reticulations which 
seem not to be at all raised (alveolate). 


6. Elasmomyces Rodwayi (Massee) n. comb. . (Syn. Secotium 
Rodwayi Massee, Kew Bull. Misc. Info. 1901: 158. 1901.) 

A part of the type collection from the Herbarium of George 
Massee is at the N.Y.B.G. The spores are subglobose, distinctly 
echinulate with blunt spines and also reticulate with large meshes, 
practically hyaline, short pedicellate, and 9-11 » in diameter. 


7. MacOwanites Kalchbrenner, Hedwigia 15: 115. 1876; 
Grevillea 10: 107. 1882. [Macowania Kalchbrenner, Gardeners’ 
Chron., N.S. 5: 785. 1876, non Macowania Oliver in Hooker, 
Icon Pl. II 1: 49. 1870.—Hypochanum Kalchbrenner, Gard. 
Chron., N.S. 6: 140. 1876. nomen nudum.| 

As was indicated previously ° the spores of MacOwanites agari- 
cinus Kalchbr. are borne “asymmetrically on the sterigmata as in 


5 Zeller, S. M., and C: W. Dodge, Ann. Mo. Bot. Gard. 23: 636-637. 1936. 
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the Hymenomycetes.” This matter has just been studied again 
and the part of the type in the herbarium of the N.Y.B.G. proves 
to be part of an aberrant Agaric belonging perhaps to Russula. 
The spores are slightly ellipsoid, echinulate, pedicellate with the 
sterigmatal scar asymmetrical to the main axis of the spore. 


There is also pseudoparenchyma in the tramal tissues as well as 
in the pileate tissue. According to nomenclatural procedure the 
genus is rejected and other species which have been assigned to 
this genus are disposed of as follows: 

MacOwanites magnus Parks has lactiferous ducts in the sterile 
tissues and is like Arcangeliella in general morphological devel- 
opment. It, therefore, becomes Arcangeliella magna (Parks) 
n. comb. and M. alpinus Zeller is recombined as Elasmomyces 
alpinus n. comb. 


8. GyMNoGLossuM Massee, Grevillea 19: 97. 1891. (Syn. 
Dendrogaster Bucholtz, Hedwigia 40: 316-318. 1901.) 

Study of a part of the type collection of Gymnoglossum stipi- 
tatum Massee in the herbarium of N.Y.B.G. reveals that Cun- 
ningham’s* reduction of Dendrogaster to synonymy is justified. 
The specimen examined has smooth spores, however, as Massee 
reported. They are 13-16 X 6-8.5y, definitely citriform with a 
very small apiculus and sometimes with a short pedicel. Since 
Dendrogaster is thus reduced to synonymy the following new 
combinations are necessary, Gymnoglossum majus (Z. & D.), 
G. megasporum (Z. & D.), G. cambodgense (Patouillard), G. 
candidum (Harkness), G. radiatum (Lloyd), G. connectens 
(Bucholtz), G. utriculatum (Harkness), G. globosum (Hark- 
ness), G. foetidum (Coker & Couch), G. olivaceum Zeller, and 
G. elasmomycetoides Zeller. 


HYSTERANGIALES 
1. Prorusera Moller, in Schimper, Botanische Mitteilungen aus 
den Tropen 7: 10-22: 145. T VI, f. 1-10. 1895. (Syn. Proto- 
phallus Murrill, Mycologia 2: 25. 1910.) 
There are two dried collections of Protubera Maracuja Moller 


in the Cryptogamic Herbarium of the N.Y.B.G., both ex Farlow 
31. See p. 71. 
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Herb., Harvard University and both collected by Rev. J. Rick as 
follows: Rick Fungi Austro-Americani, No. 36, taken at Sao 
Leopoldo, 1904, and Rick Expeditions in Brazil, No. 136, taken 
at Parecy Novo, Rio Grande do Sul, 1928. Both collections an- 
swer very closely Moller’s description of P. Maracuja. After the 
fructifications were soaked in water for 10-12 hours the character 
and organization of the essential parts were readily observed. 
There were found but two minor differences between Protubera 
and Protophallus Murrill. The one is hypogeous, the latter epi- 
geous, and the former has a columella branched from the base or 
point of attachment. In the two species of Protophallus the 
columella is simple, extending to the center of the fructification 
and from its summit the tramal plates radiate. Such differences 
are more specific than of generic rank and it would seem wise 
to unite the two genera and transfer the two species of Proto- 
phallus to Protubera as Protubera jamaicensis (Murrill) n. 
comb. and P. brunnea Zeller n. comb. 

P. Maracuja and P. brunnea are quite closely related but they 
differ in color, and characters of columella and spores. Protubera 
and Calvarula will be retained as members of the family Proto- 
phallaceae. 

PHALLALES 


1. Craturus Persoon, Syn. Meth. Fung. p. 241. 1801. (Dyc- 
ticia Rafinesque in Desvaux, Jour. Bot. 2: 176. 1809.—Clathrus 
sect. Clethria Fries, Syst. Myc. 2: 288. 1823.—lIleodictyon Tu- 
lasne, Ann. Sci. Nat. Ser. III 2: 114. 1844.—Clathrella Fischer, 
in Engler & Prantl, Nat. Pflanzenfam. 1: [Ab. 1**] 284. 1898.) 

It is with some hesitancy that Clathrella Fischer is placed in 
synonymy with Clathrus, but there seems to be only one real 
distinction besides size to separate them, namely the longer meshes 
on the sides compared with those over the top of the receptacle of 
Clathrella while in Clathrus these meshes are more or less the 
same size throughout. Also the drawn-out stem-like base in some 
individual plants of Clathrella is not a constant character and may 
be as conspicuous in some individuals of Clathrus as in individuals 
of Clathrella. It may or may not be present in all plants of a 
single collection according to Cunningham.* 


8 Ic. 
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Ileodictyon was proposed by Tulasne to receive those species of 


Clathrus with tubular, not chambered, arms of the receptaculum. 
Here again, Cunningham has found that “the type species, Clathrus 
cibarius, contains plants with both tubular and cellular arms, small 
plants as a rule possessing tubular, and large ones, cellular arms.” 
Cunningham is, therefore, followed in grouping species of Clath- 
rella and Ileodictyon under the genus Clathrus. 


2. Lysurus Fries, Systema Mycologicum 2: 285-286. 1823. 
(Anthurus Kalchbrenner & MacOwan in Kalchbrenner & Cooke, 
Australian Fungi, Grevillea 9: 2. 1880.—Aserophallus Lep. & 
Mont. Ann. Sci. Nat. [Ser. 3] 4: 360. 1845—Mycopharus Petch, 
Brit. Myc. Soc. Trans. 10: 281. 1926.—Pharus Petch, Bot. Gard. 
Peradeniya, Ann. 7: 59. 1919.—Lysurus sect. Desmaturus 
Schlechtendal in Linnaea 31: 180. 1861-62.) 


Peridium duplex, outer layer thin and furfuraceous, inner thick, 
gelatinous, remaining at the base of the stem as a volva at ma- 
turity ; receptacle a hollow cylindrical or flaring stem, carrying at 
its summit a number of simple arms apically free of united or- 
ganically or by a delicate membrane, continuous with or somewhat 
distinct from the stem below; gleba borne on the inner surfaces 
and sides of the arms, olivaceous, mucilaginous, foetid; spores 
smooth, phalloid. 


Type species: Lysurus Mokusin (Pers.) Fries. 

The similarity between Lysurus and Anthurus has been dis- 
cussed by Cunningham.* Early workers as well as workers of 
today have not been certain of the taxonomy of these two genera, 
and since the type specimen upon which Kalchbrenner & MacOwan 
erected the genus Anthurus no longer exists and the original de- 
scription of Anthurus could just as well apply to Lysurus, An- 
thurus is reduced to synonymy. We cannot agree with Cunning- 
ham that Pseudocolus Lloyd is synonymous with Anthurus or 
Lysurus. It stands apart as a genus in which the arms of the 
receptacle are long and narrow and united at the apex. 

The species that have been assigned either to Anthurus or 
Lysurus have at one time or another usually been referred to both 
genera so there are few if any new combinations to be made by the 
union of the two under the name Lysurus. There are three spe- 


31.c. See pp. 101 and 104. 
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cies in North America, namely, Lysurus Gardneri Berkeley, Lon- 
don Jour. Bot. 5: 535. 1846, Lysurus Mokusin (L. ex Pers.) 
Fries, Syst. Myc. 2: 286. 1823, and Lysurus pusillus Coker, 
Mycologia 37: 781-783. 1945. 


3. KupsURA SPHAEROCEPHALA Lloyd, in Lloyd, Myc. Writ. 7: 
1303. f. 2903-2904. Oct. 1924. 

The type specimen (No. 24893) (kindly loaned by Dr. J. A. 
Stevenson), upon which Lloyd based the genus Kupsura, proves 
to be a very mature, softened specimen of Simblum sphaerocepha- 
lum Schlechtendal. When the specimen was fresh the stem of the 
receptacle had been crowded up into the head and it was dried in 
that condition. This was misleading to Lloyd who took the 
brown interior (receptacle) of the head to be brown glebal tissue. 
Misleading also is a portion of the volva which remained over the 
top of the latticed head. Kupsura Lloyd thus becomes a synonym 
of Simblum. 


4. STAHELIOMYCES cINcCTUs Ed. Fischer, Mitteil. Nat. Ges. in 
Bern 1920: XXXV and 137. 1921. 

This genus has been reported previously from British and Dutch 
Guiana. There is a very good pencil sketch made by A. F. Porter, 
Decorah, Iowa, of a specimen about 9 inches tall and 1.5 inches 
broad which he found in a dense jungle forest on the Bobanaza 
River, near Saryacu [Curicucha], Eastern Ecuador. The sketch 
is in the N.Y.B.G. Herb. This extends the known range fairly 
well across northern South America. There is no mistaking the 
identity of the fungus from which the sketch was made. 

Somewhat more difficult, however, is the identification of the 
fungus from which was made a water-color painting to be found 
in the Ellis Collection at the same herbarium. Under the sketch 
in Ellis’ handwriting is “Corynites Ravenelii B. & C. from Miss 
Lizzie Berk Hancock, Burlington, N. J., Autumn, 1881.” The 
illustration is of a volvate fungus with reddish receptacle like a 
Mutinus (Syn. Corynites) but with the gleba in a zone around 
the receptacle some space below the apex, the tip of which had 
evidently been broken off. There was not the usual constriction 
of the receptacle at the glebal band as in S. cinctus. The plant 
evidently had all of the characters of Staheliomyces but if the re- 
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ceptacle was red and there was no constriction of the latter at the 


glebal zone it may have been a distinct species. There is a ques- 
tion, therefore, as to the species; and was the painting made from 
a specimen actually collected in New Jersey? 


5. ITAJAHYA GALERICULATA Moller, in Schimper, Bot. Mitt. aus 
den Tropen 7: 79. pl. 5. 1895. 

Our knowledge of the genus /tajahya in the United States is 
greatly enhanced by the careful field notes and compilations of the 
late Dr. W. H. Long ® and his co-operators. He has reported 
the genus from Texas, New Mexico, and Arizona. In the her- 
barium of the N.Y.B.G. is a specimen of Jtajahya galericulata 
collected by E. Bethel near Denver, Colorado. There are no fur- 
ther collecting data with the specimen. 


LYCOPERDALES 


1. The Lycoperdaceae of the past has been more or less a catch- 
all for any gasteromycete having capillitium and so it seems best 
to divide the family as presented by Fischer (1933) into more 
unified entities. The genera with stromate fructifications have 
been referred to the new family Broomeiaceae and those with 
spiny capillitium are included in the new family M ycenastraceae. 


Broomeiaceae fam. nov. 


Fructificationes stromatae ovoidae vel subglobosae; peridio duplici, exo- 
peridio tenui subevanescenti, endoperidio membranaceo, stomatibus; capil- 
litio simplici. 

Fructifications single or many on a stroma, mostly ovoid, hemi- 
spheric or subspheric; exoperidium thin, wholly or partly disin- 
tegrated at maturity, endoperidium papery or thickish, laid bare 
at maturity, opening by an apical pore; capillitium present, threads 
more or less symmetrical, simple. 


This family was created to care for the three genera with stro- 
mate fructifications, Broomeia, with a stalked stroma, Diplocystis, 
with a resupinate or patellate stroma, and Lycogalopsis in which 
the fructifications are borne singly on a stroma. Fischer (1933) 


6 Long, W. H., and D. J. Stouffer. The genus /tajahya in North America. 
Mycologia 35: 620-628. Illus. 1943. 

















648 Mycotoeia, Vor. 40, 1948 


questioned whether these genera should be included in the Lyco- 
perdales at all, but I am referring the Broomeiaceae to this order. 


Mycenastraceae fam. nov. 


Fructificationes magnae, subglobosae; peridio duplici, exoperidio crasso, 
spongioso, glabro vel areolato, endoperidio crasso coriaceoque vel tenui tena- 
cique, demum irregulariter dehiscenti; capillitio ramoso, spinoso; sporis 
globosis vel ellipsoideis, verrucosis. 


Fructifications large, subglobose ; peridium duplex, exoperidium 
thick, spongy, smooth or areolate, endoperidium thick and leath- 
ery or thin and membranaceous; capillitium branched with short, 
pointed, spine-like branches ; spores globose to ellipsoid, verrucose. 


This family is proposed to contain the genera Mycenastrum and 


Calbovista. 


2. LYCOPERDON ALBINUM Cooke, in Massee, Jour. Roy. Microsc. 
Soc. 1887: 723. Oct. 1887. 

Lloyd? must have applied from memory Cooke’s name of this 
fungus to Porto Rican collections made by John A. Stevenson and 
used the misnomer L. albidum instead of L. albinuni. A slide 
(No. 58690) in the Lloyd Herbarium prepared by Lloyd from the 
type of L. albinum Cooke has been studied and it appears that 
Mr. Lloyd was justified in referring the Porto Rican collections 
to this species. Lloyd and Cooke, however, made the same mis- 
take; the spores are finely asperate instead of smooth. An 
emended description follows : 


Fructifications 4-12 mm. in diameter, subspherical to pyriform, 
sessile, yellowish with a whitish bloom, smooth to slightly check- 
ered by tiny cracks; peridium thin, somewhat farinose, yellowish ; 
gleba yellowish then turning grayish; capillitium scanty, hyaline, 
slender, flaccid; spores spherical to somewhat irregular, slightly 
asperate, almost hyaline, 2.5—4.2 y. 


Type locality: Brazil, South America. 

Habitat: On rotted wood or on humus in soil. 
Distribution: Puerto Rico and Brazil. 

Illustrations: Lloyd, Myc. Writ. 5: 582. f. 822. 1916. 


7 Lloyd, C. G., Myc. Writ. 5: 582. f. 822. 1916. 
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3. Comomyces SCHWEINITzII Berk. & Curtis. 


A study of the type of this genus and species, which is to be 
found in the Herbarium at N.Y.B.G., verifies Fischer’s * assump- 
tion that this genus was based on a collection of Geastrum mira- 
bile Mont. from Surinam. The central cavity to which the authors 
referred and upon which the generic name was based is where the 
relatively large columella had collapsed. The Berkeley and Curtis 
specific name predates Montagne’s name and necessitates the fol- 
lowing new combination : 


Geastrum Schweinitzii (Berk. & Curtis) Zeller n. comb. 
Coilomyces Schweinitzii Berk. & Curtis, Jour. Acad. Nat. Sci. Philadel- 
phia (Series 2) 2: 279-280. 1853. 
Geastrum mirabile Mont., Ann. Sci. Nat., Ser. IV 3: 139-140. pl. 6, f. 8. 
1855. 
Geaster papyraceus B. & C., Am. Acad. Arts & Sci. Proc. 4: 124. 1858. 
Geaster lignicola Berk., Linn. Soc. Bot. Jour. 18: 386. 1891. 
Geaster caespitosus Lloyd, Myc. Writ. 2: 315. pl. 100. 1907. 


4. Bovistella atrobrunnea sp. nov. 


Fructificationes depresso-globosae vel turbinatae, superne saepe collapsae, 
3-4 cm. crassae, 2-3 cm. altae, rhizomorphis affixae; superficie impolitae leves 
vel leniter furfuraceae vel leniter rimosae, siccitate obscure brunneae; exo- 
peridio tenui, fragili, superne squamis facile separabilibus discedisque vestito ; 
endoperidio tenuissimo papyraceoque, impolito- vel nitido-glabro, apice osculo 
laciniato dehiscente; basi sterili cellulosa, convex inscula, nitido-brunnea 
septis instructa; gleba pulverulenta obscure vinaceo-brunnea vel obscuriora ; 
capillitio discreto, longo, paulo ramoso, terminalibus longis attenuatis tenui- 
oribusque, obscure brunneo; sporis brunneis, sphaericis, verrucosis, 5-8 u, 
longe pedicellatis. 


Fructifications oblate spheroid to turbinate, often collapsed 
above, 3-4 cm. broad, 2-3 cm. high, with a prominent attach- 
ment but not particularly radicate; surface dull, smooth to some- 
what furfuraceous, somewhat rimose, dark brown (dry); perid- 
ium duplex, exoperidium thin, brittle, breaking up into small 
plates which easily separate and fall away; endoperidium very 
thin, papery, dull to shiny, a little lighter colored than the exo- 
peridium, dehiscing by a torn irregular apical pore; sterile base 
prominent, somewhat convex above, occupying one-third to one- 
half of the lower portion of the fructification, of large cells, sepa- 
rated by thin, shiny, metallic-brown walls; gleba pulverulent, dark 
vinaceous brown or darker ; capillitium free, long, slightly branched 


8 Fischer, Ed. Gasteromycetes, in Engler and Prantl, Die Nat. Pflanzen- 
fam. 7a: 1-122. 1933. (See p. 76.) 
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or simple, with long tapering narrow (or even thread-like) ter- 
minals, dark brown, somewhat uneven; spores brown, spherical, 
verrucose, 5-8 », with a hyaline pedicel up to 304 long which is 
easily broken away. 


On the ground, Ann Arbor, Michigan, October 6, 1936, A. H. 
Smith, 5048a, type (in U. Mich. Herb., portion in Zeller Herb.). 

Bovistella atrobrunnea differs from other species of the genus 
in the very dark gleba, the spherical, verrucose spores and par- 
ticularly in the capillitium. The latter is nearly simple but, now 
and then, dichotomously branched and the branches or terminals 
are tapering or drawn out to very long, narrow thread-like fila- 
ments very much narrower than the main stem of each unit of 
capillitium. It is.named for the very dark brown gleba. 


5. Morganella gen. nov. 


Fructificationes parvae, subglobosae; peridio duplici, apice ore dehiscente ; 
gleba pulverulenta, capillitio tenuissimis membranisque ad basim radiantes ; 
sporis sphaericis, coloratis. 


Fructifications small, subglobose ; peridium duplex, dehiscing by 
an apical stoma ; gleba pulverulent, with capillitium and filmy mem- 
branes radiating from base to peridium; spores spherical, colored. 


Type species Morganella mexicana. 


Morganella mexicana sp. nov. 


Fructificationes parvae, subglobosae, solitariae vel caespitosae, appendici 
radiciformi albo adfixae; peridio duplici; exoperidio furfuraceo, brunneo, in 
squamas furfuraceas fisso; endoperidio papyraceo-tenui, apice ore irregulari 
dehiscenti; basi sterili inconspicua, contextu flavido solidiusculo sine locello 
composito; gleba pulverulenta, pallido-grisea vel pallido-brunnea, tenuissima 
membrana et capillitio sporisque composita; membranae hyalinae, ut bullatis 
sacculis instructis, atque notis lunulatis appareant; capillitio hyalino, laevi, 
paulo ramoso; sporis rubro-brunneis, sphaericis, paulo verrucosis, 3.7—4.3 u. 


Fructifications from a white, mycelial rhizomorph, small, sub- 
globose, single or caespitose; peridium duplex; exoperidium fur- 
furaceous, becoming separated over the endoperidium in the form 
of tiny furfuraceous squamules, bay or natal brown becoming hair 
brown ; endoperidium thin, papery, dehiscing by an apical irregular 
rupture ; gleba with a very slight sterile base which is of yellowish 
solid tissue without apparent chambers, fertile portion pulverulent, 
pale gray, becoming light chocolate brown, composed at maturity 
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of very filmy membranes (in which capillitium is enmeshed) 
radiating from the base to the endoperidium and spores; mem- 
branes hyaline, with tiny pockets and swellings appearing as 
crescent-shaped markings; capillitium threads (embedded in the 
filmy membranes) hyaline, smooth, very slightly branched; spores 
reddish brown, spherical, slightly verrucose, 3.7-4.3 y. 


Type locality: Near Guaymas, Sonora, Mexico. 

Habitat: In wet places among moss and leaves. 

Distribution: New Jersey, Mexico, Panama, and Colombia. 

Specimens examined: New Jersey: Newfield, Aug. 1887, J. B. 
Ellis, No. 5013 (in N.Y.B.G. Herb.); Mexico: Sonora, near 
Guaymas, Thomas H. Macbride, type (in Morgan Herb. at Uni- 
versity of Iowa) ; Panama: Canal Zone, Ft. Sherman Area, G. W. 
Martin, No. 6183; and South America: Colombia, Sierra Nevada 
de Santa Marta, Dept. Magdalena, Hacienda Cincinnati, G. W. 
Martin, No. 3440 (both in Mycological Collections of the Univer- 
sity of Iowa). 

In the N.Y.B.G. Herbarium there is correspondence between 
Thomas H. Macbride, J. B. Ellis, and A. P. Morgan relative to 
the collection of this fungus taken by Macbride in Mexico and to 
which the collector had given the tentative name Lycogala mexi- 
canum. The following letter from A. P. Morgan to Macbride 
seems worth quoting : 

“That is a queer thing you sent me, but I think it is a puffball 
—Lycoperdon. I cut it in two and scanned it internally and 
externally. The peculiar membrane with disk-like markings cer- 
tainly resembles the membrane of Myxomycetes, it is very thin 
and irridescent, but the spores are those of a puffball. I managed 
to get off some bits of the rind, which I consider to be made up 
of true hyphae; I enclose them to you. The threads of the capil- 
litium are unlike those of ordinary puffballs; but there are two 
puffballs that have similar threads and they have bits of membrane 
adhering to them in the same way; these are Lycoperdon Curtisii 
Berk. and L. acuminatum Bosc. Of course the membrane is not 
as marked a feature as in this specimen. 

“But what is more, in cutting down through the peridium I 
arrived at a slender rooting mycelium, a thick strand of hyphae 
in it. Tear this up or mark it with the point of a knife blade and 
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you can see the hyphae comprising it plainly with about 500 
diameter. 

“I am quite sure that it is a Lycoperdon, but it is nothing I 
have ever seen before.” 

This truly is a most interesting Gasteromycete which belongs in 
the Lycoperdaceae or the Mesophelliaceae. Until more is known 
of the origin and development of the membranes in the fertile gleba 
it is placed in the Lycoperdaceae for convenience. It seems pos- 
sible that the membranes mentioned above may originate from a 
very thin tramal tissue between the hymenia of the septa. The 
origin of the pockets and swellings in the membranes is beyond 
our present understanding. 

Morgan’s mention of membranes in the gleba of Lycoperdon 
Curtisii Berk. and L. acuminatum Bosc. is unexplainable unless 
he was dealing with very young specimens in which the tramal 
tissues are just breaking down. Such membranes, however, seem 
unrelated to such as found in Morganella at maturity. 

At late maturity of Morganella the whole gleba disappears, 
leaving a more or less cupulate or discoid, empty peridium, ex- 
posing the silvery gray inner surface of the endoperidium. 

6. Radiigera cinnamomea sp. nov. 


Fructificationes 1-3 cm. crassae, depresso-globosae vel turbinatae, basi 
saepe radicanti; superficie cinnamomea, squamis minutis, concoloribus, saepe 
apice conniventibus obsita; basis sterilis superne convex inscula, inferne at- 
tenuata, cellulis parvis composita; columella conica vel subglobosa, mollo- 
spongiosa compacta, concolor; peridio duplici 0.5 mm. siccato; exoperidio 
squamoso; endoperidio suberoso, fragili siccato, 250-300 crasso; gleba cin- 
namomea, fasciculis hypharum capillitioque sporisque composita; capillitio 
ad columellam percursum radians hyalino molli, flexuoso, inaequali, 6-7 « 
crasso; sporis pallidissine-brunneis, sphaericis, sparse-echinulatis, pedicellatis, 
3.75—-5 mu crassis, non guttulatis. 


Fructifications 1-3 cm. diam., depressed globose to turbinate, 
with a slightly projecting basal attachment; surface dull cinnamon 
brown, with minute indistinct, concolorous, sometimes connivent 
scales ; sterile base very slightly convex above, somewhat attenuate 
below, cells small but distinct, crowned by a broad subspherical 
to conical columella which occupies about one-half of the central 
portion of the fructification ; columella concolorous with the gleba, 
composed of a compact, soft, pithy, homogeneous ( ?) tissue; perid- 
ium duplex, total drying about 0.5 mm. thick, exoperidium scaly 
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as described above, endoperidium corky, brittle, about 250-300 
thick; gleba cinnamon brown throughout, composed of fascicles 
of hyphae and capillitium radiating from the surface of the colu- 
mella to the inner wall of the endoperidium, readily separating 
from the former on drying; capillitium hyaline, various sizes of 
filaments up to 6-7 » in diam., soft flaccid, sometimes with very 
filmy remains of hyaline membranes adhering; spores very dilute 
brownish, almost hyaline, spherical, minutely and sparsely echinu- 
late, 3.75—-5 w, with a long flexuous (collapsed) pedicel, not guttu- 
late. 


Type locality : Near Philadelphia, Pa., collected by T. G. Gentry, 
type (in N.Y.B.G. Herb. and portion in Zeller Herb.). 
Distribution: Known from type loeality only. 


SCLERODERMATALES 


1. SCLERODERMA AUREA Massee in Cooke, Grevillea 18: 26. 
1889. 

One-half of a specimen in the N.Y.B.G. Herb. is labelled in 
George Massee’s handwriting as follows: “Scleroderma aurea, 
Mass., New Guinea, Type.” It is a small-spored form of S. 
aurantium Pers. The spores are globose, alveolate-reticulate- 
echinulate, 6.3-7.5 4. The echinulae are quite long and acute. 


2. SCLERODERMA COLUMNARE Berkeley & Broome, Ceylon Fungi 
No. 726.—Areolaria columnaris (Berk. & Br.) DeToni in Sacc. 
Syll. Fung. .7: 144-145. 1888. 

A supposedly authentic specimen from Ceylon purchased from 
George Massee by the New York Botanical Garden is the short 
stipitate form of Scleroderma verrucosum Pers. Cunningham re- 
ferred S. columnare to S. Bovista and Lloyd referred it to S. cepa. 
The latter is more nearly correct since the spores are not reticulate. 
The spores are bluntly echinulate, the peridium warted, and other- 
wise the specimen appears like S. verrucosum. 

3. SCLERODERMA LYCOPERDOIDES Schw. Schrift. Naturf. Ges. 
Leipzig 1: 61. 1822.—Scleroderma tenerum B. & C. Cuban 
Fungi No. 512. 

The type collection of Scleroderma lycoperdoides Schweinitz is 
in the Ezra Michener Collection, Vol. 17, Sheet No. 37 (U.S.D.A., 
Bureau of Plant Industry, Mycological Collections, Beltsville, 
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Maryland). The collection is labelled “No. 2242, Syn. Fung. 
Scleroderma lycoperdoides Schw., on the earth, Carolina (ex 
Herb. Schw.).” This specimen has spores with closely set acute 
spines and they average about 12-14. It seems in every respect 
like S. tenerum B. & C. 
4. SCLERODERMA TUBEROIDEUM Speg. Anal. Mus. Nac. Buenos 
Aires 16: 28. 1906. 

An authentic specimen of this species sent by Spegazzini to the 
N.Y.B.G. proves to be S. cepa Pers. 


5. ASTRAEUS HYGROMETRICUS (Pers.) Morgan is a cosmopolitan 
species throughout temperate climates. The species is quite varia- 
ble in surface characters of the exoperidium. There are smooth, 
even glossy specimens, others that are rough and felty, while still 
others are fibrillose scaly. Otherwise there seems to be little 
variability except in size. 

One collection taken by O. E. Jennings, in sand dunes, Presque 
Isle, Erie county, Pennsylvania (in Herb. Carnegie Museum, 
Pittsburgh), is a very smooth form to which a great deal of 
study has been given and merits further attention. The perid- 
ium has the same structure as that of typical A. hygrometricus, 
but when soaked in water the exoperidium does not dehisce along 
well-marked sutures radiating from the apex. On the contrary it 
cracks along irregular lines. If other collections may be found to 
show the same tendencies this form could hardly be. included in 


Astraeus. 


6. Astraeus pteridis (Shear) comb. nov. (Scleroderma pteri- 
dis Shear, Bull. Torr. Bot. Club 29: 451. 1902.—Geastrum hygro- 
metricum Pers. var. giganteum Lloyd, Myc. Writ. 1: 68. f. 30. 
1901.) 

Most of the years since 1909 I have spent in western Oregon 
or Washington and have wondered why Scleroderma pteridis 
Shear could not be found. Recently a portion of the type was 
discovered at N.Y.B.G. It proved immediately to be an old 
acquaintance, the “Giant Astraeus” of the Pacific northwest. It 
is not unusual to find the buttons up to 2 inches in diameter. The 
largest expanded star observed was over 9 inches. Shear men- 
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tioned its similarity to Scleroderma geaster. It is in size only. 
The peridial characters are entirely distinct. 


7. CALOSTOMA MICROSPORUM Atkinson, Jour. Myc. 9: 16. 1903. 
Emended description : 


Fructifications 4-7 cm. high; foot stalk 3-6 cm. X 1-1.5 cm., 
cylindrical or ventricose or enlarged below, sometimes compressed, 
rarely two or more footstalks joined throughout the length; endo- 
peridium ovoid, 10-15 mm. broad, slaty or bluish gray to warm 
brown, mouth stellate with 5-7 prominently raised teeth, vermil- 
lion colored on their inner faces; exoperidium separating into 
numerous small, hard, adherent warts covering the middle and 
lower surface of the endoperidium and usually entirely wanting to- 
ward the apex where the endoperidium is quite smooth; spore sac 
pure white; spores pure white, smooth, oblong, some rarely ellip- 
soid, 6-10 X 3.5-5 yu. Type locality: Rugby, Tennessee. 

The type collection was kindly loaned by Dr. H. M. Fitzpatrick, 
and Atkinson’s description has been emended to conform with 
other descriptions presented here. There are to us three out- 
standing characters of the species: The small ellipsoid spores 
which show little variability in size and shape, the very prominently 
raised peristome, and the prominence of the exoperidium left as 
warts on the sides of the endoperidium. The spores and the spore 
sac are also characteristically pure white. 

A collection by L. W. Nuttall taken from wet mossy banks in 
Fayette county, West Virginia, extends the range. This collec- 
tion predates the collection of the type by nine years. It was dis- 
tributed as No. 881, Flora of Fayette county, West Virginia, 
collected by L. W. Nuttall, March 25, 1893. In this collection 
the endoperidium is warm brown while in the type collection it 
is slaty or bluish gray. 


8. Sedeculaceae fam. nov. 


Fructificationes coriaceae, sine basi sterili nec radicibus; peridio crasso, 
superne coriaceo, inferne paene obsoleto dehiscentique; gleba pulverulenta, 
cum venis crassis, a peridio ad centrum vergentibus; sporis brunneis, breve 
pedicellatis. 


Fructifications leathery, without sterile base or radicle ; peridium 
thick, leathery above, almost obsolete and dehiscing below; gleba 
becoming powdery at maturity, with broad veins extending in- 
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ward from the peridium; spores brown, pedicellate or with sterig- 
matal scar. 

From the specimens so far examined it is evident that Sedecula 
develops centripetally and has complete reduction of stipe and 
sterile base. There is practically no sterile tissue remaining over 
the lower surface of the fructification where the gleba is almost if 
not usually naked. The genus was first placed for convenience in 
the Sclerodermataceae (Mycologia 33: 212. 1941) merely because 
of the heavy, leathery peridium. The sterigmatal scar or pedicel- 
late character of the spores indicates closer relationship to Pom- 
pholyx than to Scleroderma, but because of the evidence of cen- 
tripetal development it is here placed in a family by itself. Sede- 
culaceae, so far containing Sedecula only, is referred to the 
Sclerodermatales. 


NIDULARIALES 


1. SPHAEROBOLACEAE. The chief recent contributions to our 
knowledge of this family have been made by Walker * and Greis.’® 

Walker has found two distinct types, Sphaerobolus stellatus 
Tode and S. iowensis Walker. Both of these species have the 
lacunar type of glebal development in which large buffer cells or 
space formers expand the glebal chambers before basidia are 
formed. In S. stellatus the basidia grow into and fill these spaces 
forming nests of basidia, as in the Melanogastraceae and Sclero- 
dermataceae. (See Zeller, S. M., Developmental morphology of 
Alpova. Oregon State College Monographs in Botany No. 2. 
illus. 1939.) In S. iowensis the basidia form hymenial linings 
to otherwise hollow chambers. There are other differences. There 
is a gelatinous layer in the peridium in S. stellatus, not in S. 
iowensis, while the gleba of the latter dries soft or gluey and gelat- 
inous and that of S. stellatus dries firm and hard. 

Greis found a form of S. iowensis in Europe which he called 
forma europaea. In addition he has described the genus Nidu- 
lariopsis. The fruiting body here rises from a mycelial cord and 

® Walker, Leva B. Development and mechanism of discharge in Sphaero- 
bolus iowensis n. sp. and S. stellatus Tode. Jour. Elisha Mitchell Sci. Soc. 
42: 151-178. pl. 16-25. 1927. 


10 Greis, H. Nidulariopsis melanocarpa Greis nov. gen. nov. spec. und eine 
neue Form von Sphaerobolus iowensis. Hedwigia 75: 255-266. illus. 1935. 
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the gleba is like that of Sphaerobolus iowensis with cavities lined 


with an even basidial hymenium. He says a special peculiarity is 
that the middle layer of the peridium consists of rounded brownish 
cells with thick walls, and this layer does not reach across the 
summit of the fruiting body. But this peculiarity was recognized 
by Lohwag*' who believed that this layer indicates a cup-shaped 
primordial (tramal cup) development. Walker’s illustrations of 
S. iowensis (Pl. 17, f. 11 & 13) show this interrupted middle 
layer very plainly. 

It appears that any differences between Sphaerobolus iowensis 
Walker and Nidulariopsis melanocarpa Greis are merely specific 
rather than generic and that the two should be included in the 
same genus Nidulariopsis. In this arrangement then S. iowensis 
becomes Nidulariopsis iowensis (Walker) n. comb. 

Since the two genera are so specialized in peridial structure and 
discharge of the gleba they are retained in the same family, 
Sphaerobolaceae. 

Fischer (1933) referred this family to the Sclerodermatales as 
a special family. Its closest relationship in this order is to the 
Calostomataceae, because of the similarity in discharge of gleba. 
However, in Calostoma the spore sac is inverted and ejected 
through the stoma after the gleba has become a powdery mass, 
mostly spores. It would seem more reasonable to follow the 
usual procedure and include the Sphaerobolaceae with the Nidu- 
lariaceae in the Nidulariales. 


PODAXALES 
1. Secotium albipes sp. nov. 


Fructificationes turbinatae, stipitatae; pileo circa 4 cm. alto, 5 cm. crasso, 
subgloboso, inferne a stipite inseparabili; superficie laevi, glabra, viscida, 
rubra, siccitate obscuriore; stipite 1-1.5 cm. longo, sursum crasso inferne 
tenuiori, solido vel farcto, superficie siccitate alba, interne obscuriore, superne 
in columellam crassam percurrentem procurrente, peridio circa 650 crasso 
(sicc.), prosenchymate gelatinoso composito, siccitate duro obscuroque ; gleba 
obscure brunnea, locellis parvis; basidiis 1-, 2-, et 4-sporigeris; sporis brun- 
neis, ellipsoideis, laevibus vel subrugulosis, guttulatis, 6-8 X 12-18 4; cystidiis 
magnis conicis hyalinis. 


11 Lohwag H. Die Homologien im Fruchtkérperbau der héheren Pilze. 
I und II. Biologia generalis 2: 148-182, 575-608. 1926. 
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Fructifications turbinate, stipitate, up to 4 cm. tall and 5 cm. 
wide ; pileus subglobose ; smooth, glabrous, viscid, red, drying dark 
mineral red, not breaking from the stipe below; stipe short, 1—1.5 
cm. long, broad above and tapered sharply downward, solid, dry- 
ing dark within but whitish on the surface; columella percurrent, 
broad, but broader above and below; peridium about 650, thick 
(dry), of gelified, prosenchymatous tissue, drying dark and hard; 
gleba dark brown, locules small; basidia 1-, 2-, and 4-spored; 
spores brownish, narrowly ellipsoid, smooth but with occasional 
raised spots, guttulate, 6-8 x 12-18; cystidia large, conic, hyaline. 

On the ground in rich forest duff. 

California: Butte county, Merrimac, Thelma Norman, Nov. 9, 
1932, type (in N.Y.B.G. Herb.). 

The above collection had been labeled “Secotium erythrocepha- 
lum Tulasne.” This drew our attention again to the original de- 
scription of the latter in which Tulasne describes the stipe as 
‘white.’ Cunningham has described the stem as ‘bright yellow’ 
and several collections from New Zealand in American herbaria 
show yellow slender stipes. 

Secotium albipes differs from S. erythrocephalum in other re- 
spects, however, than in stipe color. The edge of the peridium 
(pileus) does not readily separate from the stipe below as in 
S. erythrocephalum, which not only separates but often the edge 
is turned back (repandus Tulasne), thin, and coriaceous. The 
latter is doubtless a part of the fundamental veil separating from 
the stipe. The dried plants of S. albipes are short and stout 
whereas those of S. erythrocephalum are slender and tall. The 
spores of the latter are smooth and those of S. albipes are smooth 
but have a tendency to slight roughness and are definitely guttu- 
late. SS. albipes is similar to S. tenuipes Setchell in color of the 
peridium but the latter has a brown stipe and the spores are dark 
brown, rough and citriform as in those of //ymenogaster. 


2. SECOTIUM NUBIGENUM Harkness. 

A recent note ** indicated the loss of the type of this species, 
but in the N.Y.B.G. there is a collection with the label in Hark- 
ness’ handwriting as follows: “Secotium nubigenum Hks., on logs 
of Pinus contorta, Summit of the Sierra Nevada.” An additional 


12 Zeller, S. M., Mycologia 33: 210. 1941. 
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note that accompanied the original description is “7000 ft.” Since 


this specimen was collected by Harkness at the type locality I 
have taken the liberty to label it “type.” Unless Harkness dis- 
tributed type material elsewhere, this at least is the only collection 
so authentic. 


3. SECOTIUM SESSILE Massee and Rodway, in Rodway, Roy. Soc. 
Tasmania, Proc. 1911: 31. 1912. (Elasmomyces sessile Rodw. 
Roy. Soc. Tasmania, Proc. 1924: 8. 1925.) 

A part of the type of the above is in the N.Y.B.G. Herbarium. 
The packet containing the collection is inscribed with the follow- 
ing in George Massee’s handwriting: “Secotium sessile Mass. 
& Rodw., Tasmania, Rodway 649. type.” The specimens are in 
every particular the same as Elasmomyces Mattirolanus Cavara, 
with which it becomes synonymous. 


TWO NEW ORDERS 


The genera of the Gasteromycetes for the most part fall into the 
older, established, and quite generally accepted orders, as follows: 

1. THE HyYMENOGASTRALES, which include mostly hypogeous 
species that retain the original glebal structures to maturity. Such 
genera have been assigned to the families Protogasteraceae, Gas- 
terellaceae, Melanogasteraceae, Rhizopogonaceae, H ymenogastera- 
ceae, and Hydnangiaceae. They contain about twenty-two genera. 

2. THE HysTERANGIALES include hypogeous or epigeous species 
with gelatinous or cartilaginous tissues and smooth, ellipsoid spores 
(phalloid) but without a so-called receptacle. They have been 
assigned to the families Hysterangiaceae, Protophallaceae, and 
Gelopellaceae. The three families contain seven genera. 

3. THE PHALLALES are divided into the three families—Claus- 
tulaceae, Phallaceae, and Clathraceae. The species here have 
bacillar spores, the peridium a volva with at least one gelatinous 
layer (and that layer interrupted by sutures of fundamental tissue 
in the Clathraceae), and the gleba variously dispersed or elevated 
on a pseudoparenchymatous stem, or a clathrate or hollow struc- 
ture known as the receptacle. There are about twenty genera 
referred to this order. 
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4. THe LycoperDALes, which include the “puff ball” types of 
fructifications having ordinary hyphal tissues that are not gelatinous 
or cartilaginous, the gleba disintegrating into a powder or into 
small hollow peridioles at maturity, and with a capillitium (except 
in Arachniaceae). The species here are assigned to the families 
Arachniaceae, Broomeiaceae, Mycenastraceae, Lycoperdaceae, Me- 
sophelliaceae, and Geastraceae. These include about twenty-five 
genera. 

5. THE SCLERODERMATALES that include species with heavy 
peridial and other tissues, and gleba pulverulent at maturity; 
basidia symmetrically distributed or in nests or cavities arising 
through the dissolution of the tissue, at least without a well or- 
ganized hymenium (except possibly in Batarrea). The order has 
been divided into the families Sclerodermataceae, Pisolithaceae, 
Glischrodermataceae, Sedeculaceae, Astraeaceae, Tulostomataceae, 
and Calostomataceae. These families include seventeen genera. 

6. THE NIDULARIALES, which are the distinctive “Bird’s Nest” 
fungi and need no description here but are divided into the two 
families Nidulariaceae and Sphaerobolaceae, including six genera. 

7. THE PopaxaLes, the species of which have a percurrent 
columella or stem reaching to the summit of the fructification; 
peridium left at maturity in part as a pileus or volva, or annulus 
on the stem; gleba at first with hymenium of basidia covering the 
walls of chambers or pores or lamellae, persistent or pulverulent ; 
spores colored. The order has two families, the Secotiaceae and 
the Podaxaceae, containing seven genera. 

This treatment of the Gasteromycetes leaves four genera to be 
considered. These are Clathrogaster, Gasterosporium, Gautieria, 
and Tremellogaster. Tremellogaster and Clathrogaster may read- 
ily be placed in the same family because of their peridial and glebal 
characters. The peridia of these two genera are composed of at 
least two layers. The outer layer is of filamentous, fundamental 
tissue, forming a thin rind. Under this there is a thick gelatinous 
layer. In this layer the hyphae are far apart but are dispersed 
through a thick gel. This gelatinous iayer is interrupted here and 
there by more or less radial plates (sutures) of more compactly 
interwoven hyphae, the same as the outer layer, and connecting 


the latter with the gleba, much as in the family Protophallaceae 
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and in the early button stages of the Clathraceae. In the peridium 


of Tremellogaster these sutures are more numerous and compli- 
cated than in Clathrogaster. 

The peridium of Gastrosporium as previously reported ** is very 
similar to that of the Gelopellaceae and to the volva in the button 
stages of the Phallaceae. The glebae of Gastrosporium and Tre- 
mellogaster are pulverulent at maturity. Whether the gleba of 
Clathrogaster retains its original structure to maturity is not 
known, but in other respects it is similar enough to Tremellogaster 
to be included in the same family with it. The type material of 
Clathrogaster was originally, at least, kept in preservative and the 
development of the gleba was arrested as at the time of collection. 
All of these genera, however, have spherical, echinulate or sculp- 
tured spores and, therefore, do not belong in the series of genera 
with phalloid spores, such as those of the Hysterangiales and 
Phallales. 

To judge only from the gelatinous or cartilaginous character of 
the tissues in Gautieria this genus should take its place somewhere 
in the Melanogastraceae, Hysterangiaceae, or possibly the Sclero- 
dermatales. Glebal characters, however, make it incompatible 
with the Melanogastraceae and the Sclerodermatales and the spore 
characters would keep it out of the Hysterangiaceae. One might 
stretch a point and place the genus Gautieria with the Hymeno- 
gastraceae having like spores, but it does not otherwise belong. 

Two new orders are consequently proposed to receive these 
genera. The first, the Tremellogastrales, contains two families ; 
the Tremellogasteraceae n. fam., including the genera Clathro- 
gaster Petri and Tremellogaster Ed. Fischer, and the Gastro- 
sporiaceae Pilat, including the one genus Gastrosporium Mattirolo. 
The second new order, the Gautieriales, contains the Gautieria- 
ceae n. fam. with the one genus Gautieria Vittadini. 


TREMELLOGASTRALES n. ordo 


Fructificationes hypogeae vel epigeae, sessiles; peridio duplici, strato ex- 
terno hyphis intricatis composito, strato interno gelatinoso continuo vel 
laminis radiantibus interrupto investitoque; gleba primo carnosa, dein pul- 


13 Zeller, S. M. New and noteworthy Gasteromycetes. Mycologia 31: 
1-32. 1939 (see p. 17). 
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verulenta ; columella simplici vel dendroidea, vel deficienti; sporis sphaericis, 
echinulatis vel verrucosis. 


Fructifications hypogeous or epigeous, mostly sessile; peridium 
of two or more layers, the outer of fundamental tissue, the inner 
of a gelatinous nature, continuous or interrupted by sutures of 
fundamental tissue; gleba centripetally developed, pulverulent at 
maturity ; columella simple or wanting; spores spherical, echinu- 
late or verrucose. 


KEY TO THE FAMILIES OF THE ORDER TREMELLOGASTRALES 


I. Peridium with a gelatinous inner layer interrupted by sutures of funda- 
mental tissue; spores spherical, echinulate or rough. . Tremellogasteraceae 
II. Peridium with a simple gelatinous inner layer, not interrupted by sutures ; 
spores spherical, minutely verrucose................... Gastrosporiaceac 


A. Tremellogasteraceae n. fam. 


Fructificationes hypogeae vel epigeae, sessiles; peridio duplici, strato ex- 
terno hyphis intricatis composito, strato interno gelatinoso laminis radiantibus 
interrupto investitoque; gleba ochracea vel flavida, primo carnosa, dein 
pulverulenti; columella dendroidea vel deficienti; basidiosporis sphaericis, 
echinulatis vel cristatis. 


Fructifications epigeous or hypogeous, subglobose, sessile ; perid- 
ium of two or more layers; exoperidium of fundamental tissues ; 
endoperidium of one or more layers of gelatinous tissue inter- 
rupted by plates of fundamental tissue; gleba developing centripe- 
tally from hyphae from the margins of the medulla of the pri- 
mordium, pulverulent at maturity; capillitium rudimentary ; colu- 
mella sometimes present; spores spherical, echinulate or cristate. 


KEY TO THE GENERA OF THE TREMELLOGASTERACEAE 


I. Tramal peridium very thick, with branched sutures of fundamental, fila- 
mentous tissue dividing the gelatinous portion of the inner peridium radi- 
ally-and into two more or less definite layers; spores spherical, echinu- 
fib A aha helt Baad is Re gE NEE at ok Ais ALA RE Rae Se HA Trae Tremellogaster 

II. Tramal peridium thinner, of one gelatinous layer interrupted by more or 
less simple, radial sutures; spores spherical, echinulate and ridged, or 
a ei oo aia i cals Sle SErsargid Le era Clathrogaster 


1. TREMELLOGASTER Ed. Fischer, in Mitteil. Naturf. Ges. Bern 
1923: 49-56. 1924. 


Emended description : Fructifications epigeous, subglobose ; sur- 
face drying coarsely flattened-tuberculate ; peridium very thick, up 
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to 4% the diameter of the sporocarp, with an outer layer of thick- 
walled, sclerotioid hyphae bordered internally by thin-walled, hya- 
line periclinal hyphae, a middle layer is brownish, gelatinous, 
reticulately divided by lighter colored nongelatinous, fundamental 
tissue (partitions or sutures), and a white inner layer is nongelat- 
inous, of hyphae that intertwine and run parallel with the surface 
of the gleba; the latter ochre to brown, becoming pulverulent at 
maturity; pseudocapillitium various lengths, 2.5-4 in diameter, 
much branched, hyaline, sparsely warty-spinulose ; basidia forming 
a palisade-like hymenium on the walls of lacunae through which 
many hyphae penetrate, 4-spored ; sterigmata short ; spores spheri- 
cal, echinulate, dark brown, 5-6 » in diameter. 


Type species: Tremellogaster surinamensis Ed. Fischer. 
Habitat: On moist sandy soil, near decaying wood. 
Distribution: British and Dutch Guiana, South America. 
There is but the one species in the genus, and the above descrip- 


tion serves very well for the species. 


2. CLATHROGASTER Petri, Malpighia 14: 125-126. 1900. De- 
scription emended. 


Fructifications hypogeous, subglobose, radicate, rhizomorph at- 
tached in a depression in the base; peridium thick, of 2 layers, 
outer of fundamental, periclinal hyphae, thin, silky, reticulately 
furrowed; inner layer thick, gelatinous, interrupted by more or 
less radial sutures of tissue like the outer peridium and connecting 
the latter with the gleba; lactiferous ducts large, long, penetrating 
all sterile tissues; gleba chambered, spongy, yellowish, cavities 
spherical to irregular, larger toward the outside, with one to many 
very large radiating, gelatinous, sterile cavities; septa broad, with 
stipitate basidia and cystidia on both sides ; columella or prominent 
tramal plates radiating from the base or from a pulvinate sterile 
base; basidia mostly 2-spored; spores spherical, yellowish, reticu- 
late with interrupted ridges, pedicellate. 


The type species: Clathrogaster volvarius Petri. 
Distribution: Sarawak, near Sibu, Borneo. 


a. Clathrogaster volvarius Petri, Malpighia 14: 126. pl. 2, f. 1-2; 
pl. 3, f. 2, 3, 5-8, 10, 13; pl. 4, f. 1. 1900. (Arcangeliello vol- 
varia (Petri) Z. & D. Mo. Bot. Gard. Ann. 22: 369. 1935; 
23: 629. 1936.) 
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Fructifications irregular reniform about 4 X 6 cm., russet (in 
alcohol, 1934), surface irregularly reticulate-sulcate; sterile base 
scarcely more than a thickening of the peridium; columella. con- 
spicuous, branching near the base but branches percurrent or 
nearly so, gelatinous with many lactiferous ducts; peridium 1200- 
1440 » thick (in alcohol), duplex, the outer layer (rind) of densely 
tangled hyphae, tough, somewhat gelatinous, the inner a thick 
gelatinous layer (tramal peridium), with many large lactiferous 
ducts, interrupted by radial plates (sutures) of tissue like the 
rind which connects the outer peridium and the gleba; the latter 
ochraceous-tawny, cavities ovoid, radiating from the columella and 
base; septa thick, of loose, gelatinous hyphae, with lactiferous 
ducts; basidia subcylindrical, 37-40 » long, upper part collapsing 
after the separation of the spores; sterigmata short; spores spheri- 
cal with short ridges and slender, blunt spines, yellowish, 9-12 » 
in diameter. 


Type locality: Sarawak, Borneo. 

Distribution: Known from type locality only. 

In his formal description of the species C. volvarius, Petri used 
the old spe'ling “vulvarius,” but in all other cases throughout his 
paper he used “volvarius.”” Undoubtedly the use of the “u’” in 
the one case was unintentional and thus our correction. 

Petri did not designate a type species of Clathrogaster. C. vol- 

varius Petri was chosen as the type since it was the better de- 
scribed and illustrated of the two species. 
b. Clathrogaster Beccarii Petri, Malpighia 14: 126. pl. 2, f. 3-5, 
7-9. 1900. (ut C. Beccari.) (Arcangeliella Beccarii | Petri] 
Z. & D. Mo. Bot. Gard. Ann. 22: 366. 1935; 23: 635-636. 
1936.) 


Fructifications spherical te reniform, 1-3 cm. in diameter, raw 
sienna in alcohol, surface smooth but with low reticulated ridges; 
sterile base and columella not perceptible; peridium about 600- 
700 » thick (in alcohol), duplex, the outer layer of compactly in- 
terwoven hyphae producing a rind, the inner layer thick, gelat- 
inous of loosely woven hyphae mixed with lactiferous ducts, inter- 
rupted by radial plates (sutures) of fundamental tissue lixe the 
rind, and uniting the latter with the gleba; the latter amber-brown, 
cavities elongate, radiating from the base which is scarcely more 
than a thickened peridium; septa about 110 thick, similar to the 
inner peridium in structure; basidia clavate, 2-spored, about 80 x 
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ll », only the outer half collapsing after the separation of the 
spores; sterigmata short; spores 11-15 in diameter, spherical, 
with very high ridges, irregularly disposed over the surface, yellow. 


Type locality: Sarawak, Borneo. 
Distribution: Known from the type locality only. 


B. GastrosporiAceaE Pilat, Bull. Soc. Myc. France 50: 45- 
46. 1934. 


Description emended : Fructifications globose, hypogeous ; perid- 
ium duplex ; exoperidium of filamentous, fundamental tissues ; en- 
doperidium a continuous gelatinous layer, not interrupted by plates 
of fundamental tissue; gleba developing centripetally from anas- 
tomosing lamellae, produced subperidially, pulverulent at maturity ; 
columella present ; capillitium rudimentary ; hymenium lining walls 
of cavities; spores spherical, minutely verrucose. 


There is one genus, Gastrosporiumi. 


1. GastrosporiumM Mattirolo, Memoria Accad. Sci. Torino, Ser. 
II 53: 361. 1903. (Leucorhizon Velenovsky in Mykologie 2 
(3-4) : 49-51. f. 1-4. 1925.) 


Description emended: Fructifications hypogeous, globose; sur- 
face soft, white, dry; peridium duplex; outer layer filamentous, 
easily separable ; inner layer tough, gelatinous, cartilaginous, inde- 
hiscent, continuous, easily distinguished from the gleba; the latter 
filling the whole peridium (no sterile base), white, becoming 
ochraceous to subolivaceous, with main tramal plates extending 
from a columella which ‘s simple but reaching beyond the center 
of the fructification; hymenium lining cavities at first, but the 
whole pulverulent at maturity; capillitium rudimentary; spores 
light ochraceous, spherical, slightly verrucose. 


Type species: Gastrosporium simplex Mattirolo. 

Habitat: In the soil around the roots of grasses and sedges. 

Distribution: Northern Italy and Czechoslovakia. 

There is but one species in the genus Gastrosporium. Velenov- 
sky, however, described a species Leucorhizon nidificum which 
becomes synonymous with G. simplex. It is peculiar that Vele- 
novsky, Pilat ** and Mattirolo overlooked the fine verrucosity of 


14 Pilat, A. Sur le genre Gastrosporium Mattirolo. Bull. Soc. Myc. 
France 50: 37-49. illus. 1934. 
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the spores. A collection under the name Leucorhizon nidificum 
Vel. from Bohemia is to be found in the Lloyd collections (Smith- 


sonian Inst. Cat. No. 148). 


GAUTIERIALES n. ordo 


Fructificationes hypogeae, sessiles, basi rhizomorphico instructae; peridio 
deficienti vel hyphis laxe intricatis vel pseudoparenchymatibus composito; 
gleba primo albida translucento-cartilaginea, dein brunneola cartilaginea; 
columella simplici vel dendroidea, cartilaginea; septis hyphis gelificatis com- 
positis, hymenophori; basidiosporis crasse fusiformibus, longitudinaliter cos- 
tatis, brunneis. 


Fructifications hypogeous, sessile; peridium usually wanting, 
when present stupose, loosely filamentous, or pseudoparenchyma- 
tous; gleba gristly-translucent, whitish, becoming brownish as 
spores mature, with a columella from a basal rhizomorph; basidia 
in a hymenium; septa usually gelatinous-cartilaginous, of gelified 
hyphae; basidiospores of various shapes, mostly broad fusiform, 
longitudinally costate, brown. 


Gautieriaceae n. fam. Characteribus ordinis. 

The order Gautieriales, represented by the one genus Gauticria, 
partakes of the characters of several other groups of gasteromy- 
cetes but differs fundamentally from each enough that it cannot 
logically be classified with any. The fructifications follow the 
centrifugal, coralloid pattern of development and the gleba has a 
conspicuously gelatinous-cartilaginous consistency such as found 
in the Hyste- ngiales, but the gleba and spores do not partake of 
the phalloid nature of those of the latter. Nor does the peridium 
when present in species of (~-. ‘2ria have the gelatinous or car- 
tilaginous layers found in u.: «me parts of the Hysterangiales. 
The spore type in the Gautier.ai2s is similar to that found in 
Hymenogaster, Gymnoglossum, and Secotium, but the develop- 
ment of the fructifications is distinct as is the nature of the sterile 
tissues. The order Gautieriales differs from the Tremellogastrales 
in four fundamental respects. In the latter the gleba develops 
centripetally (lacunar), the peridium is characterized by gelatinous 
layers, the spores are spherical, and echinulate or verrucose, and 
the gleba becomes powdery at maturity. 

To obtain the best concept of the genus Gautieria it is necessary 
to know several of its species as they occur in the field, so to 
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speak. Otherwise one does not become aware of the tough, gristly 


nature of the sterile tissues in most of the species. For instance, 
the type species G. morchelliformis Vitt. has such large glebal 
cavities and thin tramal septa that, although it has the same char- 
acters otherwise as the other species, the observer is not so im- 
pressed with its gelatinous-cartilaginous nature, as when he sees 
some other species of the genus with thicker septa, columella, etc. 
In fact the examination of dried specimens of G. morchelliformis 
may not reveal the real cartilaginous character of its tissues. In 
other words the type species of Gautieria does not represent the 
norm of the genus, but may be said to be almost marginal. 


1. GautieRIA Vittadini, Monogr. Tuberac. 25-27. 1831.—not 
Gautiera Rafinesque Med. Fl. 1: 202. 1828. (Syn. Chamonixia 
Rolland, Soc. Myc. France Bul. 15: 76-77. 1899.) 


Description emended: Fructifications subspherical to irregularly 
depressed, with a simple or branched rhizomorph sometimes per- 
sisting as a short stipe; columella variable, simple or branched, 
gelatinous to translucent-cartilaginous ; peridium wanting, evanes- 
cent, or persistent, when early evanescent or wanting outer septa 
sterile over the surface; gleba white or gristly-translucent, becom- 
ing brownish as spores mature; cavities labyrinthiform; septa usu- 
ally thick, gelatinous-cartilaginous, of interwoven, gelatinized hy- 
phae; basidia in hymenium covering both sides of septa; spores 
ovoid, ellipsoid, fusiform, with longitudinal striae, brown. 


Type species: Gautieria morchelliformis Vitt. 

Habitat : Wholly or partially hypogeous under various kinds of 
shrubs and trees. ; 

Distribution: Europe, Asia, Africa, North and South America, 
Australia, Tasmania, New Zealand. 

The species of Gautieria have been published elsewhere.*® 

Eleven species have been reported from North America and 
eight others occur elsewhere in the world. 


A NEW FORM ORDER OF FUNGI IMPERFECTI 


Lycoperdellon Torrend (in Broteria Sér. Bot. 11: 92. 1913) 
has had a very doubtful taxonomic position. Fischer (1933, p. 


15 Dodge, C. W., and S. M. Zeller, Mo. Bot. Gard. Ann. 21: 692-705. pl. 
18, f. 51-66. 1934. 
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72) referred it to the doubtful list of genera under the Lycoper- 
daceae. To be sure, the fructifications of Lycoperdellon have the 
general appearance of a myxomycete, like Lycogala, or a lycoper- 
daceous gasteromycete but there are no basidia or basidiospores. 


Lohwag ** 


accordingly recognized the sporophores as real conidio- 
phores and thought them to represent the conidial stage of an asco- 
mycete. The conidial stages of ascomycetes so far as we know, how- 
ever, do not take on the form of a closed sporocarp similar to a 
gasteromycete. There is no doubt Lycoperdelion is one of the Fungi 
Imperfecti, but its closest relatives are doubtless among such forms 
as Leucophleps Harkness, all the species of which, except L. can- 
dida Harkness, have proved to be the conidial stage of one or 
another of the species of the gasteromycetous genus, Leucogaster 
Hesse. After considerable careful study of Lycoperdellon by Heim 
and Malencon ** who continued to designate its spores as “conidia,” 
Heim described the family Lycoperdellaceae to receive the genus 
Lycoperdellon with its two species L. Torrendu (Bresad.) Tor- 
rend and L. minutum Heim.’* Unfortunately he assigned the 
family to the Gasteromycetes whereas from our viewpoint it be- 
longs in the Imperfecti. It is, therefore, proposed to transfer the 
family Lycoperdellaceae Heim to the Fungi Imperfecti and refer 
to it the form genera Lycoperdellon Torrend and Leucophleps 
Harkness. There will need also to be the Form Order Lyco- 
perdellales ** coordinate with the Phyllostictales, Melanconiales, 
and Moniliales. In a key like Martin’s °° the new form order 
would key out as follows: “Fructification determinate, gastero- 
mycetoid ; conidia borne in chambered cavities or nests.” 

Leucophleps candida Harkness has been found in western Ore- 
gon and central California. Neither species of Lycoperdellon has 
been reported from North America. 

16 Lohwag, H. Zu Lycoperdellon. Ann. Myc. 32: 244-255. 1934. 

17 Heim, Roger, and G. Malencgon. Le genre Lycoperdellon: structure et 
position taxonomique. Rev. Gen. de Bot. 45: 53-67. 1933. 

18 Heim, R. Fungi Ibirici. Treballs del Mus. Cien. Nat. Barcelona 15 
(No. 3): 1-146. 1934, (See pp. 138-141.) 

19 Fructificationes gasteromycetoides, sed conidia gignentes. 

20 Martin, G. W. Key tothe families of fungi. Univ. Iowa Stud. in Nat. 
Hist. 17: 83-115. 1936. (See p. 90.) 
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STUDIES IN THE DARK-SPORED AGARICS * 


ALEXANDER H. SMITH 


(wITtTH 93 FIGURES) 


The present study deals chiefly with notes on the microscopic 
characters of the types of some of the species of Coprinus, Naema- 
toloma, Panaeolus and Psilocybe described from North America. 
As has long been recognized by investigators who are working in 
this group, the descriptive accounts, whether old or new, which do 
not place great emphasis on spore morphology, on the characters 
of the cystidia if such are present, and on the anatomical features 
of the fruiting bodies, are of little value in accurately delimiting 
taxonomic entities of any category. It naturally follows, then, 
that one of the first steps in a critical revision of these genera is 
to ascertain the diagnostic characters from the type specimens in 
so far as the latter are available. However, as I found out early 
in my work in this group, an extensive knowledge of these fungi 
as they occur in nature is an invaluable aid in interpreting the 
characters of dried specimens. Consequently, although my inves- 
tigations in the group have been in progress for over ten years, 
it is only comparatively recently that I have established species 
concepts in many of the genera that are satisfactory to me, and 
which serve satisfactorily as the building units for a classification 
which is other than just haphazard. 

Considerable progress has been made in the recognition of spe- 
cies in the field through the process of mass collections, i.e., collect- 
ing material of all fruitings of dark-spored agarics found during 
a season. Through such methods one soon learns to recognize 
the frequently-encountered species and to ascertain the constancy 
of their characters even though he may be unable to apply bino- 
mials correctly to them. The studies of type specimens do much 


* Papers from the Herbarium and the Department of Botany of the Uni- 
versity of Michigan. The cost of the illustrations was paid for by the Uni- 
versity of Michigan Herbarium. 
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to clear up the application of names, and the final result should be 
a satisfactory classification in which the species are adequately 
described. This, at least, is the aim in the manuscript being pre- 
pared for the North American Flora. 

Because of the interest being shown in dark spored agarics both 
by European and American workers at the present time, and be- 
cause of the general impetus given to the study of fleshy fungi by 
those seeking new antibiotics for medicinal use, it is urgent to 
make available such data as that presented here. Since the char- 
acters of the spores are fundamental, and since they have been 
badly handled by past investigators, detailed descriptions as well 
as illustrations are included. Although the genera treated here are 
classed as “dark-spored” fungi, it must be remembered that in 
Stropharia, Naematoloma and Psilocybe this character breaks 
down, and species with earth-brown to cinnamon-brown spore 
deposits must be admitted if any emphasis at all is placed on 
obvious natural relationships. The more material I examine, the 
more I become convinced that actually the genus Agrocybe of 
modern authors should be placed here also. 

For access to type specimens reported on here I am indebted 
to Dr. H. D. House, State Botanist, New York State Museum, 
Albany, New York, to Dr. Fred J. Seaver, of the New York 
Botanical Garden and to Dr. Rolf Singer, Farlow Herbarium, 
Harvard University, Cambridge, Mass. 


COPRINUS 


CoprINUS ANGULA’US Peck, Ann. Rep. N. Y. State Mus. 26: 
60. 1874. (Fics. 1-2-type.) Spores 8.5-10 (11) X 5.7-6.3 x 
7-8.8 », dark bister to blackish revived in KOH, somewhat flat- 
tened, truncate-ellipsoid in side view, resembling a blunt arrow 
head in face view, apical hyaline pore broad and conspicuous ; 
basidia 18-32 x 7-9, four-spored, trimorphic; paraphyses in- 
flated, hyaline, readily collapsing; pleurocystidia voluminous, el- 
lipsoid to cylindric (50) 60-100 (120) x (15) 20-60y, hyaline, 
smooth, thin-walled and readily collapsing; cheilocystidia vesicu- 
lose and 15-40 in diam., or fusoid-ventricose |the latter 38-46 
(55) * (7) 9-14 yu], both types thin-walled and hyaline ; gill trama 
hyaline in KOH or colored cinnamon-brown toward pileus trama ; 
pileus trama with a cuticle of vesiculose cells one cell deep, from 
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among them arise numerous pilocystidia (32) 60-90 x 9-164, 
subcylindric to ventricose at base, apices obtuse to subacute, the 
walls thin and hyaline or slightly thickened in basal part and either 
hyaline or tawny as revived in KOH;; flesh beneath cuticle tawny 
to cinnamon-brown in KOH. 
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Fics. 1-9. Microscopic characters of dark-spored agarics. 
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Discussion. Peck’s original description and comments indicate 
that this species belongs in the C. ephemerus group, and the pres- 
ent study of the type makes this disposition unquestionable. The 
pilocystidia are abundant and unmistakable. 


CopRINUS CALYPTRATUS Peck, Bull. Torr. Club 22: 205. 1895. 
(Fic. 4-type.) Spores 17-21 x 10-13, not appreciably flat- 
tened, hyaline pore small and slightly eccentric in side view of 
spore, walls only moderately thick and in KOH dark bister (no 
other details obtainable from type, and spores examined were 
slightly immature. 


Discussion. I consider Coprinus asterophorus Long and 
Mentzer, Mycologia 37: 120. 1945 to be a synonym of this 
species. Its spores (FIG. 6) are not quite as broad in the one 
collection illustrated, but Long and Mentzer described them as 
14-20 x 10-12.7 », and in material sent me by the late Dr. Long 
considerable variation was evident. The patch of the volva which 
forms a yellowish cap on the pileus is apparently the important 
diagnostic field character. In its spore characters the fungus is 
very similar to Coprinus sterquilinus but differs sharply in the 
more compact organization of the veil tissue. 


Coprinus BrassicaE Peck, Ann. Rep. N. Y. State Mus. 43: 
18. 1890. (Fic. 3-type.) Spores 6.2-7.8 X 3.64 », dull cocoa 
brown when first revived in KOH, not flattened, ellipsoid in either 
view, hyaline apical pore distinct but small; basidia four-spored, 
hyaline in KOH; (no other microscopic characters determinable 
on material examined). 


Discussion. Unfortunately the characters of the veil could not 
be determined. These are important in this group. The species 
has received considerable attention in the American literature. 


CoPRINUS CINCHONENSIS Murrill, Mycologia 10: 85. 1918. 
(Fics. 5 & 7-type.) Spores 9-11 x 5-6 X 6-7.5 p, subelliptic in 
side view, ovoid in face view, terete or only slightly flattened, 
smooth, pale bister in KOH, apical pore hyaline and distinct; 
basidia hyaline in KOH, four-spored, 7-8 » broad at apex ; paraph- 
yses hyaline, thin-walled, inflated, 10-14 diam.; pleurocystidia 
apparently present but remaining collapsed and details not clear, 
hyaline and thin-walled; cheilocystidia none seen; gill and pileus 
trama hyaline in KOH; universal veil remnants in the form of 
matted fibrils in patches over the disc (no globose cells seen), 
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the hyphae much-branched, with somewhat thickened walls and 
with scattered short thorn-like processes unevenly distributed over 
them, the cells nearly hyaline to slightly yellowish in KOH. 


Discussion. This is a distinctive species if one considers the 
characters of the veil and spores in conjunction with the habitat 
on a log. It appears to be closely related to Coprinus Brassicae 
Peck but is readily distinguished on spore size. 


CopRINUS EBULBOosUS Peck, Bull. Torrey Club 22: 491. 1895. 
(Fic. 8-type.) Spores 7-8.4 X 4.4-5 p, dull chocolate-brown re- 
vived in KOH, smooth but often with a ventral hump as seen in 
side view (apparently a second pore), oblong to subellipsoid in 
face view, subellipsoid to slightly inequilateral in side view, apical 
pore present but obscure; basidia four-spored, hyaline in KOH, 
18-24 xX 7-8, apparently trimorphic; paraphyses 10-16 x 10- 
16 yn, subglobose, hyaline in KOH; pleurocystidia scattered; sub- 
cylindric, 80-120 x 18-32 4, thin-walled and readily collapsing ; 
cheilocystidia none seen; gill trama of filamentous hyphae, hyaline 
in KOH;; pileus trama hyaline in KOH, cuticle of vesiculose hya- 
line cells about 1 cell deep. 


Discussion. Both the collection from Lyndonville, N. Y. and 
the one from Kansas show the curious ventral hump on at least 
some spores so there is no doubt but that both represent the same 
species. It is very closely related to C. quadrifidus Pk., but ap- 
parently differs in slightly narrower spores. However, this dif- 
ference is not truly significant. From the information at hand it 
is not clear whether the ventral hump or second pore is an abnor- 
mality which occasionally occurs in the members of the quadrifidus 
group and is comparable to the bifid spores as reported by Lange 
(p. 743) for C. myceliocephalus, or whether it is a useful character. 


CoPpRINUS HEXAGONOSPORUS Josserand, Bull. Soc. Myc. Fr. 
in press. (Fic. 9.) Pileus cylindric at first, 5-10 (15) mm. 
high, 4-6 (8) mm. across the base, very finely pubescent at least 
over the disc, disc “fuscous,” marginal area pallid to “avella- 
neous,” tinged “army brown” near the disc at maturity, surface 
closely folded-striate before expanding, becoming broadly convex 
to plane and plicate-striate before maturity ; flesh very delicate and 
thin, odor none, taste mild to slightly bitterish; lamellae free but 
attached to apex of stipe, close, whitish, soon avellaneous and then 
black, narrow and equal (1-2 mm. broad), soon deliquescing ; 
stipe 3-5 (10) cm. long, 0.5-1 (2.5) mm. thick, equal, hollow, 
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very fragile, sparingly pubescent at first from projecting caulo- 
cystidia, densely pubescent above, white at first but soon sordid 
brownish over lower two thirds, base inserted on the substratum. 

Spores black in deposit, 11-13 x 5-6.2 x 6.5-8 p, black in KOH, 
flattened, subelliptic in side view, angular and obscurely six sided 
in face view, pore eccentric as seen in side view; basidia tri- 
morphic, 18-26 x 8-10,; paraphyses 18-22 x 9-16; pleuro- 
cystidia rare, 60-90 x 20-35 p», becoming more elongated and nar- 
rower, readily collapsing; cheilocystidia similar to pleurocystidia 
or more vesiculose, 40-80 x 35-45»; gill trama narrow and of 
very loosely interwoven cells; pileus trama with a cuticle formed 
by a row of vesiculose cells from which thin-walled pilocystidia 
project, the latter 70-120 x 10-154, trama proper very thin but 
hyphae filamentous, those in the dark discal area dark sordid 
brown (almost vinaceous brown) when revived in KOH. 


Discussion. This fungus, a close relative of C. ephemerus, is 
apparently quite common on horse dung in the United States. 
I have isolated it on numerous occasions. Brooks obtained it 
from horse dung collected in Kansas, and both Brooks and Lange 
isolated it from the same substratum collected near Ann Arbor. 
The spores in face view are the outstanding feature of the species, 
but once the fungus is known it can usually be identified at sight. 
It has not been previously reported from North America. 


CopRINUS INSIGNIS Peck, Ann. Rept. N. Y. State Mus. 26: 60. 
1874. (Fic. 10-type.) Spores 10-12.6 x 7-8.4 », dark bister in 
KOH, the exospore wrinkled and cracked to form obscure warts 
or causing surface to appear decidedly uneven, in side view slightly 
inequilateral, in face view oblong or base somewhat pointed, apex 
with a protruding lens-shaped hyaline pore causing it to appear 
snout-like; basidia four-spored, hyaline in KOH, paraphyses in- 
flated, readily collapsing; pleurocystidia apparently subcylindric, 
elongated and projecting across the gill cavity (but remaining 
collapsed) ; cheilocystidia none seen; gill and pileus trama hyaline 
in KOH, the latter homogeneous or nearly so (with no sharply 
defined cuticle in sections of revived material). 


Discussion. This well-known and characteristic species of the 
C. atramentarius group is known from both North America and 
Europe. The occurrence in several sections of Coprinus of rough 
spored and smooth-spored species with almost identical macro- 
scopic characters is interesting in the light of recent efforts. to 
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place great emphasis on spore markings in determining natural 
relationships among the fleshy fungi. The markings on the spores 
of Coprinus form excellent characters for the recognition of spe- 
cies, but if a natural arrangement is desired, it would be a serious 
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Fics. 10-22. Microscopic characters of dark-spored agarics. 
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mistake to insist that all species with rough spores were more 
closely related to each other than to any with smooth spores. It 
is clearer in Coprinus than in almost any other genus that the 
character of ornamented spores has evolved independently on 
numerous occasions. 


CopRINUS JALOPENSIS Murrill, Mycologia 10: 83. 1918. (Fic. 
11-type.) Spores 6-6.3 X 3.1-3.6y, cocoa-color as revived in 
KOH but gradually becoming grayish, smooth, not flattened, 
slightly bean-shaped in side view, subelliptic in face view, smooth, 
apical pore hyaline and inconspicuous; basidia hyaline in KOH, 
12-18 X 5-5.5 w, four-spored, trimorphic; paraphyses thin-walled, 
hyaline, readily collapsing, 9-12 x 6-9 (12) y, enlarging to great- 
est size at time spores are discharged; pleurocystidia abundant and 
voluminous, hyaline, thin-walled and readily collapsing, extending 
across the gill cavity and 20-40 in diam.; cheilocystidia not re- 
viving, the gill edges whitish apparently from filamentous hyphae ; 
gill trama not reviving well but hyaline in KOH; pileus trama 
tawny yellowish to tawny-orange just under the cuticle, cuticle of 
a single layer of inflated cells, no pilocystidia or universal veil 
remnants found. 


Discussion. This species must belong in the C. radians group, 
though its veil characters, if a veil is present, are not known. 
The oozonium and the small cocoa-colored spores along with the 
lignicolous habitat are certainly suggestive. The very small spores 
appear to characterize it in this group. 


Coprinus Jonesit Peck, Bull. Torrey Club 22: 205. 1895. 
(Fic. 12-type.) Spores 7-9 X 6-7 yn, terete to very slightly com- 
pressed, subellipsoid in side view, subcircular in face view, black 
or nearly so in KOH, exospore separable from endospore only 
under considerable pressure (enough to break inner spore wall in 
many instances), apical hyaline pore broad and distinct; basidia 
four-spored, hyaline in KOH, 7-8 y in diam., trimorphic ; paraphy- 
ses hyaline, thin-walled, readily collapsing, 10-12 » broad; pleuro- 
cystidia projecting across gill cavity but not reviving well, appar- 
ently long-cylindric and thin-walled ; cheilocystidia none seen; gill 
and pileus trama hyaline in KOH; universal veil remnants fila- 
mentous, hyaline to sordid brownish in KOH. 


Discussion. A member of the C. lagopus series, but distinct 
on spore characters. C. lagopus var. rotundisporus Kuhner & 
Josserand is either identical with or very close to Peck’s species. 
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CoPRINUS LANIGER Peck, Bull. Torrey Club 22: 491. 1895. 
(Fic. 14-type.) Spores dark sordid reddish brown when first 
revived in KOH but soon chocolate-grayish, 8-10.5 x 3.5-4.2 p, 
smooth, not flattened, narrowly ellipsoid to subcylindric in face 
view, in side view almost straight to decidedly concave on inner 
side and the back distinctly to merely obscurely convex, lens- 
shaped pore apical and conspicuous when not collapsed; basidia 
four-spored, 14-24 x 5-64, trimorphic, hyaline in KOH; paraph- 
yses inflated, 12-15 x 8-12 y, hyaline, readily collapsing ; pleurocys- 
tidia scattered, ellipsoid to subcylindric, 50-90 (or more) x 16— 
30 w, thin-walled and readily collapsing; cheilocystidia not seen 
(cells had deliquesced) ; gill trama hyaline to faintly yellowish in 
KOH;; pileus trama merely yellowish in KOH, the cuticle of in- 
flated cells one cell deep; universal veil remnants distinctive: the 
layer next to cap surface of chains of globose to keg-shaped hyaline 
cells, the cells of the chains more elongated outward as well as 
more brownish and the filaments finally composed of more or less 
ellipsoid to cylindric, tawny-cinnamon (in KOH), somewhat 
thick-walled cells which are smooth except for obscure zones and 
lines of encrusting pigment, the end cell often somewhat fusoid and 
cystidium-like, the chains of cells showing a tendency to break up 
into short segments or individual cells. 


Discussion. This species is very closely related to C. domes- 
ticus, but differs from it in the long narrow spores with the very 
broad germ pore. The clustered habit of growth is a less con- 
stant distinguishing character. It is one of the extreme variants 
of the domesticus—radians series which at least for the present is 
being recognized as a species. 


CopRINUS MEXICANUS Murrill, Mycologia 10: 84. 1918. (Fic. 
15-type.) Spores 4.7-5.3 (6) X 3.1-3.6, pale cocoa-brown but 
soon changing to pale avellaneous when revived in KOH, many 
nearly hyaline, smooth, not flattened, ellipsoid to slightly inequi- 
lateral in side view, ellipsoid in face view, apical hyaline pore very 
small and inconspicuous; basidia and paraphyses not reviving; 
some fusoid-ventricose cystidia seen in crushed mounts of gills, 
these 28-36 x 9-12 and with obtuse to subacute apices; gill 
trama not reviving; pileus trama with a cuticle of narrow (3-5 ») 
radially arranged hyphae heavily encrusted with a cinnamon- 
brown pigment (revived in KOH), beneath this occur scattered 
enlarged hyphae interwoven with typical filamentous strands but 
no true hypoderm differentiated; flesh proper hyaline in KOH; 
universal veil remnants hyaline to sordid yellowish in KOH, 
filamentous. 
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Discussion. This is a most unusual species with a veil like 
that of C. myceliocephalus M. Lange (p. 742), but apparently not 
closely related to it. It very likely belongs in the C. phaeosporus 
group though the fibrillose cuticle is unusual even there. Its 
spores are among the smallest I have seen in the genus. 


CoPpRINUS PSEUDORADIATUS Kithner and Josserand, Bull. Soc. 
Myc. Fr. 60: 26. 1944. (Fic. 13.) Pileus 3-5 mm. high, 3-4 
mm. broad when expanded, expanding to plane and 5-7 mm. 
broad, at first completely covered by a dense hairy-fibrillose uni- 
versal veil which breaks up into white squarrose squamules and 
soon disappears, surface grayish white before spores mature, soon 
becoming lead gray to blackish, wrinkled-striate to the smooth 
disc, soon splitting radially; flesh very delicate; lamellae free, 
white, becoming jet black before deliquescing, close, edges white- 
fimbriate ; stipe 2-3 cm. long, 0.5 mm. in diam., equal, white at 
first, the lower part with recurved fibrillose squamules from the 
remains of the veil, glabrescent, base slightly tomentose. 

Spores black in deposit, 7-8.4 x 44.5», blackish revived in 
KOH, ellipsoid, not flattened, apical hyaline pore small and incon- 
spicuous; basidia four-spored; pleurocystidia and cheilocystidia 
similar, 40-60 x 10-18 yp, ellipsoid to cylindric; fibrils of the veil 
of long-cylindric cells 60-90 x 12-18, next to the cap surface 
the cells often short and ovoid. 


Discussion. I first collected this fungus in Nova Scotia, July 
27, 1931, in Colchester County. However, only a few caps were 
collected and a description was withheld pending the collection of 
more and better specimens. In the meantime Kiihner and Jos- 
serand discovered it in France. During the summer of 1946 it 
was collected in the vicinity of the University of Michigan’s Bio- 
logical Station at Douglas Lake. The North American collections 
have all been from rabbit dung. 


CopRINUS PULCHRIFOLIUS Peck, Ann. Rept. N. Y. State Mus. 
29: 41. 1878. (Fic. 16-type.) Spores 7-8.4 x 44.2, reddish 
brown, becoming gray in KOH, ellipsoid in face view, slightly 
curved in side view or merely straight on ventral line and convex 
on dorsal line, apical hyaline pore distinct ; basidia 6-7 » in diam., 
four-spored, hyaline in KOH; paraphyses inflated and hyaline in 
KOH;; pleurocystidia none found (careful search made) ; cheilo- 
cystidia none seen (gill edges had apparently deliquesced) ; gill 
trama hyaline in KOH; pileus trama hyaline in KOH or slightly 
yellowish where not revived well, cuticle of globose, hyaline, in- 
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flated cells; universal veil remnants also of hyaline, more or less 
globose-inflated cells readily separable from each other. 


Discussion. This is one of the Coprini closely related to C. 
radians. A final disposition of it must await a critical study of the 
group based on numerous collections. I have been able to recog- 
nize both species in the vicinity of Ann Arbor. 


CopRINUS QUADRIFIDUS Peck, Ann: Rept. N. Y. State Mus. 
50: 106. 1897. (Fic. 17-type.) Spores smooth, dark chocolate 
color revived in KOH, 7.5-9.5 (10.5) x 44.5 (5.5) », very 
slightly compressed to terete, ellipsoid in side view, slightly ovoid 
in face view, apex truncate from a hyaline pore; basidia four- 
spored (12) 14-16 (18) X 6.5-7.5 yw, hyaline, trimorphic ; paraph- 
yses 9-11 X 8-104, vesiculose, hyaline, readily collapsing ; pleuro- 
cystidia abundant, subcylindric, 100-150 x 20-35 yp, hyaline, thin- 
walled, readily collapsing, at times extending across the gill cavity ; 
cheilocystidia present at first and 50-80 x 15-25 », subellipsoid, 
soon collapsing ; gill trama hyaline in KOH; pileus trama hyaline, 
cuticle of a layer of hyaline vesiculose cells several cells deep, veil 
remnants of filamentous hyphae 6-10, in diam., clamp connec- 
tions present. 


Discussion. This is one of our best known American species. 
In none of my collections have spores with a ventral hump or 
pore been present, and the species is common locally in June. In 
C. ebulbosus this character is quite pronounced. Aside from this 
one character both appear referable to a single species. The sit- 
uation here parallels that found in C. atramentarius. See C. 
variegatus for further comments. 


CopRINUS ROTUNDISPORUS Peck, Ann. Rept. N. Y. State Mus. 
31: 35. 1879. (Fics. 18-19-type.) Spores 8-10 x 6-7 x 7-9 n, 
black when first revived in KOH but the dark pigment of the 
exospore soluble in KOH and gradually dissolving in the mount 
to a bister solution leaving the spore with a dark bister endospore 
and a practically hyaline exospore, in side view subellipsoid, 
slightly flattened, in face view broadly ovate when first revived 
but when only endospore is colored appearing subcircular, apical 
hyaline pore broad and distinct, exospore separable from endo- 
spore if mounts in KOH are slightly crushed under a cover glass ; 
basidia four-spored, 15-22 x 5-6, hyaline in KOH, difficult to 
demonstrate and apparently either not projecting or only di- 
morphic; paraphyses greatly enlarged, 16-20 x 10-18, globose 
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to ellipsoid, apparently more or less filled with a mucilaginous sub- 
stance, not collapsing but instead reviving exceptionally well in 
KOH and very distinct by the manner in which the transmitted 
light is refracted; pleurocystidia scattered, not coprinoid but in- 
stead typically fusoid-ventricose as in most agarics and highly 
refractive like the paraphyses, 28-36 x 9-14, apices obtuse; 
cheilocystidia none seen; gill trama hyaline in KOH and reviving 
well, highly refractive, with a narrow central strand consisting of 
a few filamentous hyphae, these flanked on either side by sub- 
globular to elliptic highly refractive cells resembling the paraphy- 
ses, cap obviously splitting down the backs of the gills along the 
layer formed by the filamentous hyphae; pileus trama nostly of 
highly refractive, large, well-revived hyaline (in KOH) cells, 
cuticle of narrow (4-7) radially arranged hyphae (which may 
possibly have been veil remnants) also highly refractive and hya- 
line in KOH; veil remnants filamentous and not sharply distin- 
guishable from those forming the apparent cuticle; no clamp con- 
nections seen. 


Discussion. This fungus has so many curious microscopic char- 
acters for a Coprinus that it should be easy to recognize it in 
spite of the lack of sufficient data on the macroscopic features. 
The behavior of the pigment in the exospore is unique, the type 
of pleurocystidium very unusual, and the refractive nature of the 
paraphyses anomalous. 


CoPRINUS SEMILANATUS Peck, Ann. Rept. N. Y. State Mus. 
24: 71. 1872. (Fic. 21-type.) Spores 12.5-15 x 7-8.4 x 9- 
12.5 4, nearly coal black as revived in KOH, flattened, subellip- 
soid in side view, obscurely angular and broadly elliptic to sub- 
circular in outline in face view, hyaline pore apical and incon- 
spicuous or projecting slightly to form a snoutlike apex; details 
of gill trama and hymenium not obtainable; pileus trama hyaline 
in KOH;; universal veil remnants of thin-walled readily collapsing 
globose to barrel-shaped cells. 


Discussion. A member of the Coprinus niveus group, but a 
species rather easily distinguished in nature. Both the spore 
characters and the veil place it here. 


Coprinus Seymouri! Peck, Ann. Rept. N. Y. State Mus. 28: 
49. 1876. (Fic. 20-type.) Spores 6.2-7.8 « 3.1-3.5 x 44.6 yn, 
dull rusty bister in KOH, changing to chocolate-color, flattened, 
subellipsoid in side view, obscurely triangular in face view, hyaline 
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pore apical and distinct; basidia hyaline in KOH, four-spored, 
5-6» in diam.; paraphyses hyaline, inflated, readily collapsing ; 
pleurocystidia none seen (type had been pressed and gills did not 
revive well) ; cheilocystidia none seen; gill trama not reviving; 
pileus trama with a cuticle of vesiculose cells, the walls thickened 
in the angles at the base and brownish in KOH. 


Discussion. A member of the C. micaceus series. I have a 
number of collections which have been referred here, but as yet 
am not satisfied that the species is more than an extreme variant 
of C. micaceus. If the habitat is truly terrestrial, that should be 
an aid in distinguishing it, but C. micaceus can be very deceiving 
in this regard. 


CoprINus siLvaticus Peck, Ann. Rept. N. Y. State Mus. 24: 
71. 1870. (Fic. 22-type.) Pileus 1-2 cm. high in buttons, 
0.5-2.5 cm. across the base when expanding, ellipsoid to sub- 
ovoid in buttons and then densely pubescent from cystidia, 
wrinkled-striate to disc but striae extending unequal distances, 
disc ochraceous tawny to tawny or this color over all when young, 
striate portion soon ochraceous buff to pale ochraceous buff and 
very atomate, disc glabrous at maturity, marginal area finally livid 
and splitting as the spores are shed; flesh very thin and fragile, 
no odor or taste; lamellae equal, attached at apex of stipe, mod- 
erately broad, close to crowded, pallid young, darkening over all 
before starting to deliquesce, edges white-fimbriate at first; stipe 
short, 1.5-2.5 cm. long, 1-2.5 mm. thick, equal, margin of cap 
attached at base but bulb if present soon evanescent (but expan- 
sion as in Bulbopodium of Cortinarius), densely pubescent at first, 
finally glabrous, pallid over all or at base slightly sordid. 

Spores 11.5-14 xX 7-8.4 x 8-9, slightly broader in face view 
than in side view (slightly compressed), slightly inequilateral in 
side view, subovoid in face view, apical pore broad, hyaline, prom- 
inent and causing apex to appear more or less snoutlike, surface 
slightly wrinkled from a thin hyaline somewhat deciduous exo- 
spore, dark bister to blackish revived in KOH; basidia four- 
spored, hyaline in KOH, trimorphic; paraphyses inflated, hyaline 
in KOH;; pleurocystidia and cheilocystidia none seen (sections 
revived poorly); gill and pileus trama dark brown when first 
mounted in KOH but rapidly clearing to sordid yellowish, cuticle 
of pileus of vesiculose cells about one cell deep, numerous hyaline, 
thin-walled, subcylindric to basally ventricose pilocystidia 80-120 
x 10-184 arising from this layer, their necks greatly elongated 
and 10-154 in diam., their apices rounded to obtuse. 
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Discussion. The description of the macroscopic characters is 
taken from numerous collections made by Conners, Groves, and 
Smith in the vicinity of the laboratories at the Petawawa Experi- 
ment Station near Deep River, Ontario, during the season of 1947. 
In this material the basidia varied from two- to four-spored and 
the spores 14-20 x 7.5-10y. The paragraph on the microscopic 
data given here was taken from the type. The species stands out 


as very distinct in the C. ephemerus series. 


Coprinus SpraGue! Berk. & Curt. Ann. and Mag. Nat. Hist. 
III 4: 292. 1859. (Fic. 23.) Spores bister in KOH, 9-11 x 
5.5-6.5 X 6.5-7.8 », slightly flattened, suboblong in side view, in 
face view obscurely angular-ovate, base broadly pointed, the hyaline 
pore distinctly eccentric but small and inconspicuous ; basidia hya- 
line in KOH, four-spored, 18-32 xX 6-7.5 4; paraphyses 14-18 x 
9-13 yw, hyaline and inflated ; pleurocystidia and cheilocystidia none 
seen; gill trama hyaline in KOH; pileus trama homogeneous 
beneath a cuticle formed by a palisade of more or less ellipsoid 
cells, flesh tawny in KOH just beneath the cuticle in thick sections 
(material revived poorly and KOH test not truly distinctive), no 
pilocystidia seen. 

Discussion. The microscopic data are taken from a collection 
Murrill compared with the type at Kew and pronounced identical 
with it. The species is clearly in the C. plicatilis series and dis- 


tinct because of its smaller spores. 


CopRINUS VARIEGATUS Peck, Bull. Buffalo Soc. Nat. Sci. 1: 54. 
1873. (Fic. 24-type.) Spores 7-9 (10) X 5-6.2 », subellipsoid 
to ovoid, not flattened, often with a ventral hump or blister (germ 
pore’), dull cocoa-brown when first revived in KOH, gradually 
fading to near avellaneous or “wocd brown” (possibly immature), 
apical hyaline pore distinct ; basidia four-spored, hyaline in KOH, 
14-22 x 5-7 w, clavate to subcylindric on a short pedicel, tri- 
morphic ; paraphyses hyaline, thin-walled, readily collapsing ; pleu- 
rocystidia cylindric, hyaline, thin-walled, readily collapsing, 60- 
120 X 15-28; cheilocystidia none seen; gill trama hyaline in 
KOH,;; pileus trama hyaline in KOH, cuticle of narrow (4-8 ») 
somewhat gelatinous hyphae as revived in KOH. 

Discussion. This species is apparently easily distinguished from 
C. ebulbosus and C. quadrifidus by the filamentous somewhat ge- 
latinous cuticle. However, further studies on either fresh or very 
carefully dried specimens of all three are needed to establish this 
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‘s is difference as a valid character. The general aspect of the fruiting 
and bodies and the type of spore remind one of C. ebulbosus and C. 
eri- quadrifidus. The white rhizomorphs and peronate-annulate stipe 
947. may be additional diagnostic characters. 
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Coprinus subpurpureus sp. nov. (Fic. 25-type.) 


Pileus 1.5 cm. altus, demum 2-3.5 cm. latus, pubescens, purpureo-brunneus 
vel-subpurpureus ; lamellae anguste adnatae, confertae, pallidae demum nigrae ; 
stipes 4-10 cm. longus, 1-2.5 mm. crassus, cavus fragilissimus, lilaceo- 
umbrinus demum pallidus, pubescens; sporae 12-14 X 5.5-6.8 X 7-8 u. 


Pileus 1.5 cm. high, up to 3.5 cm. broad when expanded, finely 
pruinose-pubescent when young, soon glabrous as cystidia collapse, 
“natal brown” to “Benzo brown” on disc, “light brownish drab” 
toward the paler (“light cinnamon drab”) broad, striate, marginal 
area, in age “dark purple drab” over disc and dark gray to blackish 
over margin; flesh very thin and fragile, delicate, no odor or taste; 
lamellae narrowly adnate, close, becoming subdistant, narrow, near 
“tilleul buff,” darkening to black over all before the edges deli- 
quesce; stipe 4-10 cm. long, 1-2.5 mm. thick, equal, dull lilac 
umber young, pallid in age, densely pruinose-pubescent but soon 
glabrescent, base white-strigose. 

Spores black in deposits, 12-14 x 5.5-6.8 X 7-8 », smooth, germ 
pore eccentric, in face view spores with a ventral pore visible (but 
not humped as in C. ebulbosus), narrowly subovate to elliptic in 
face view, with a suprahilar depression in side view; basidia four- 
spored, tetramorphic, 18-30 X 6-7 »; paraphyses hyaline, inflated, 
not otherwise distinctive; pleurocystidia none seen; cheilocystidia 
vesiculose to broadly fusoid-ventricose, 10-30 in diam.; gill 
trama very thin and appearing cellular in sections, slightly colored 
vinaceous brown in KOH (young gills) ; pileus trama thin and 
appearing to be a mixture of narrow filaments and enlarged cells, 
cuticle a single layer of vesiculose to pedicellate cells from which 
thin-walled pilocystidia 60-100 x 10-164 project, layer beneath 
cuticle lilaceous-brown to sordid vinaceous brown in KOH, clamp 
connections present. 


Gregarious on wet leaves in a springy area, under hardwoods, 
Colonial Point, Burt Lake, Cheboygan County, Michigan, July 31, 
1947. Collected by Margaret Feigley (A.H.S. No. 26158—type). 

Discussion. This is a very interesting species of the C. ephem- 
erus series. The long narrow spores with the eccentric pore, the 
purplish color particularly in the stipes of young fruiting bodies, 
and habitat distinguish it from any other Coprinus known to me. 


PANAEOLUS 


PANAEOLUS ANOMALUS (Murrill) Saccardo & Trott. Syll. Fung. 
23: 323. 1925. (Fics. 26, 27-type.) Spores 11-13 (14) x 6- 
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7 X 7-9, flattened, dark brown (darker than “warm sepia”) 
when revived ir: KOH, narrowly subovate to elliptic in side view, 
broadly ovate in face view, some lopsided and some obscurely 
angled, apical hyaline pore present and distinct; basidia hyaline 
in KOH, four-spored, 18-22 X 8-9; paraphyses if present re- 
maining collapsed; pleurocystidia abundant, 60-80 x 10-20 pn, 
apices acute, the walls thickened particularly in the apices which 
are usually solid, deep yellowish brown in KOH, broadly fusoid to 
fusoid-ventricose, smooth; cheilocystidia similar to pleurocystidia 
but smaller (all hyaline thin-walled cells remained collapsed) ; 
gill trama sordid yellowish in KOH; pileus trama sordid yellowish 
in KOH, the cuticle of vesiculose cells and scattered fusoid-ventri- 
cose thin-walled hyaline pilocystidia scattered between the vesicu- 
lose cells. 


Discussion. This species was described as Campanularis ano- 
malus by Murrill (Mycologia 10: 32. 1918). Some authors 
place the species of Panaeolus with brown thick-walled pleuro- 
cystidia in a separate genus, Copelandia, but in my estimation the 


group is better regarded as a section of Panaeolus. 


Panaeolus castaneifolius (Murrill) comb. nov. (Fic. 28- 
type.) Spores 12-16 X 7-8.5, somewhat almond-shaped, ob- 
scurely to distinctly verrucose, dark tawny to pale russet when 
revived in KOH, hyaline apical germ pore present but small and 
inconspicuous under ordinary magnifications ; basidia 24-28 x 10- 
12 w, hyaline in KOH, four-spored ; pleurocystidia present as dark 
cinnamon-brown basidia-like or narrower bodies embedded in the 
hymenium, 18-24 x 6-10; cheilocystidia abundant, fusoid-ven- 
tricose to subcylindric, 24-38 x 7-10, neck often flexuous and 
apices usually obtuse, thin-walled and hyaline; gill trama parallel 
to subparallel, dull cinnamon-brown when first revived in KOH; 
pileus trama with a cuticle of clavate, pear-shaped and vesiculose 
cells arranged into a somewhat irregular palisade, flesh proper 
floccose, interwoven and pallid to pale brownish when revived 
in KOH. 

Discussion. Microscopically this species is almost identical with 
Panaeolus foenesicii, but the stipe, which is 46 mm. thick, the 
strong odor and unpleasant taste should distinguish it readily in 


the field. Murrill originally published it as Psilocybe castanetfolia 
(Mycologia 15: 17. 1923). 
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Panaeolus fraxinophilus sp. nov. (Fics. 29-3l-type.) 


Pileus 8-15 mm. latus, conicus demum convexus, siccus et canescens demum 
udus et hygrophanus, fuscus vel niger, ad marginem Isabellinus; lamellae 
confertae, latae, cinereae demum nigro-maculatae; stipes 1-2 cm. longus, 
1-2 mm. diam., cavus, fragilis, pruinosus, griseo-brunneus; sporae 9-11 X 5-6 
Xx 6.5-7.5u. Ad. truncos Fraxrini. 


Pileus 8-15 mm. broad, conic to convex, surface appearing dry 
and hoary, typically becoming moist and hygrophanous, margin 
faintly translucent-striate and incurved at first, “fuscous black” to 
“fuscous” at first, nearly black on disc but soon “Benzo brown,” 
“hair brown” to “drab” (dark gray), at or near margin “tawny 
olive” to “Isabella color’ (sordid yellowish brown) ; flesh thin, 
dark, odor slightly farinaceous, taste mild, lamellae, close, moder- 
ately broad, adnate, dull drab becoming black-spotted, edges whit- 
ish; stipe 1-2 cm. long (up to 8 cm. around stumps), 1.5-2 mm. 
diam., hollow, fragile, equal, dark grayish brown with a tinge of 
red, densely pruinose over all and beaded with drops of moisture. 

Spores 9-11 X 5-6 x 6.5-7.5y, smooth, slightly flattened, nar- 
rowly elliptic in side view, ovate in face view, dark reddish brown 
in KOH, black in mass, apical hyaline pore very small but distinct ; 
basidia four-spored, a few two-spored, hyaline in KOH, 18-22 x 
9-10 yp, clavate ; paraphyses not differentiated ; pleurocystidia none ; 
cheilocystidia very abundant, filamentous and apparently with mu- 
cilaginous walls, hyaline, many crooked, 28-42 Xx 4-5 »; gill trama 
regular, pale dull brown in KOH;; pileus trama with a dull brown 
region beneath the cuticle, remainder paler, cuticle of a layer of 
vesiculose hyaline cells one to two cells deep, numerous hyaline 
ventricose to subcylindric pilocystidia projecting and measuring 


20-44 X 5-6uy, filamentous in age. 


On naked trunk of a fallen ash tree, Warrensburg, New York, 
September, 1934, A. H. Smith 778-type. 

Discussion. The combination of relatively small spores and 
habitat distinguish it from any Panaeolus known to me. 


PANAEOLUS RETICULATUS Overholts, Ann. Mo. Bot. Gard. 3: 
195. 1916. (Fic. 32-type.) Spores 9-11 (12.5) x 5.66.2 x 
6.5-8 », slightly flattened, subelliptic to slightly inequilateral in 
side view, in face view ovate or a few very obscurely angular, dark 
bister revived in KOH, apical hyaline pore small but distinct; 
basidia four-spored, hyaline when projecting but the collapsed hy- 
menium and subhymenium bister in KOH; pleurocystidia none; 
cheilocystidia fusoid-ventricose with obtuse apices, 18-26 x 8- 
19, gill trama bister in KOH; pileus trama bister, cuticle not 
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reviving, apparently of collapsed vesiculose cells. The tissue of 
the gills and pileus revived poorly. 
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Fics. 32-38. Microscopic characters of dark-spored agarics. 
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PANAEOLUS RUFUS Overholts, Ann. Mo. Bot. Gard. 3: 196. 
1916. (Fics. 33, 34-type.) Spores 12-14 x 6.5-8 x 7-9.5 p, 
slightly flattened, subovoid to subelliptic in side view, broadly 
ovate in face view, dark bister in KOH, hyaline pore apical to 
very slightly eccentric and inconspicuous ; basidia hyaline in KOH 
(some collapsed basidia brownish), four-spored or a few two- 
spored and then sterigmata abnormal, 20-24 x 10-12.5 »; paraph- 
yses apparently coprinoid but readily collapsing and basidia so 
numerous as to obscure them (hymenium in thick sections pale 
bister) ; pleurocystidia none; cheilocystidia abundant, hyaline in 
KOH, thin-walled, fusoid-ventricose to subvesiculose or subcylin- 
dric with a broadly rounded slightly enlarged apex, 26-42 x (8) 
10-14 », in age becoming elongated and with flexuous walls; gill 
trama parallel, the cells broad and long (60-120 x 15-20), pale 
bister near and in subhymenium or finally sordid yellowish as 
revived in KOH; pileus trama sordid yellowish in KOH, cuticle 
of somewhat enlarged cells but not sharply distinct (as revived) 
from the remainder of the flesh. 


Discussion. This species appears to me to be a synonym of 
Panaeolus subbalteatus as the latter is now understood. The only 
key character to separate them is the farinaceous odor and taste. 


PANAEOLUS SEMIOVATUS (Fries) Lundell, Fung. Exsic. Upsal. 
No. 537. 1937. Spores 16-22 (23) x 8.5-11,, smooth, apices 
truncate from a hyaline pore, ellipsoid in side view, slightly lemon- 
shaped to obscurely angled in face or back view, black in mass-and 
dark blackish brown under microscope; basidia four-spored, 32- 
34 x 12-14; pleurocystidia rare to scattered, clavate to saccate 
or sometimes mucronate and with an irregular highly refractive 
content as revived in KOH (cystidia naematolomoid), 28-36 x 
10-18 »; cheilocystidia similar to pleurocystidia or merely fusoid- 
ventricose and with homogeneous content, thin-walled, hyaline, 
26-38 x 7-12», apices obtuse, walls sometimes flexuous; gill 
trama apparently regular (not reviving well); pileus trama with 
a cuticle of inflated hyaline cells several cells deep but very soon 
gelatinous and their outlines difficult to ascertain. 


Discussion. Strictly speaking this fungus is not within the 
scope of this paper, but is included in order that its microscopic 
details may be more readily discussed in relation to those of other 
species. It is evident, from a consideration of the aspect of the 
fruiting bodies and the similarity of the microscopic characters, 
that this fungus and P. solidipes Peck are very closely related. 
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The similarity in the pleurocystidia of each emphasizes this point. 


P. semiovatus was placed in a separate genus, Anellaria (A. sepa- 
rata of Karsten), primarily because of the annulate stipe. Lange 
placed it in Stropharia. In view of the similarity in all characters 
except the annulus between P. semiovatus and P. solidipes it seems 
more sensible to me to retain both in the same genus and group 
them together in a distinct section. A veil is present in many 
species of Panaeolus but in most the remains adhere to the margin 
of the cap when the latter expands. 


PANAEOLUS SOLIDIPES Peck, Ann. Rept. N. Y. State Mus. 23: 
101. 1872. (Fics. 35-36-type.) Spores (12.5) 14-17 x 6-8 x 
8-11 y, flattened, narrowly subelliptic in side view, broadly ovate 
to obscurely angular-elliptic in face view, very dark bister to 
blackish in KOH, apical pore hyaline but very small and incon- 
spicuous ; basidia four-spored ; hyaline in KOH, 20-26 x 12-13 p; 
paraphyses not differentiated ; pleurocystidia scattered to abundant, 
36-54 xX 10-20 », clavate from a narrow or a short, broad pedicel, 
hyaline in KOH and with an amorphous mass of a highly refrac- 
tive substance in the enlarged portion, thin-walled and readily 
collapsing ; cheilocystidia vesiculose, 18-24 x 9-14, also with a 
highly refractive content revived in KOH; gill trama regular, 
sordid yellowish as revived in KOH, pileus trama hyaline to 
sordid yellowish; cuticle of a single row (in sections) of hyaline 
inflated cells. 


Discussion. See P. semiovatus. 


PANAEOLUS VARIABILIS Overholts, Ann. Mo. Bot. Gard. 3: 197. 
1916. (Fics. 37-38-type.) Spores 11-12 x 6-6.6 X 7.5-9 y, flat- 
tened, subovate to slightly inequilateral in side view, ovate in face 
view, smooth, not obscurely angular, bister to dark bister as re- 
vived in KOH, hyaline apical pore distinct but not large; basidia 
hyaline in KOH, four-spored (a few with smoky brown sterigmata 
and some with brownish walls—the latter collapsed), 20-24 x 10- 
12; paraphyses not distinctly differentiated until late maturity 
and then readily collapsing (young basidia also somewhat sac- 
cate) ; pleurocystidia none; cheilocystidia abundant, hyaline and 
thin-walled, fusoid-ventricose to subcylindric, 26-35 x 6-10», 
elongated and crooked in age, apices obtuse to subcapitate; gill 
trama bister in KOH; pileus trama with a cuticle of inflated cells 
about one or two cells deep, these soon collapsing and difficult to 
demonstrate, flesh proper hyaline to sordid yellowish as revived 


in KOH. 
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Discussion. P. variabilis most closely resembles the fungus 
currently known as P. papilionaceus, but differs in smaller spores. 
It needs further study. 


PANAEOLUS VENENOSUS Murrill, Mycologia 8: 186. 1916. 
(Fics. 39, 40-type.) Spores 10-12.6 (13) xX 66.5 X 7-8.5 n, 
dark bister revived in KOH, smooth, flattened, subovoid to elliptic 
in side view, not obscurely angular, apical hyaline pore small but 
distinct ; basidia hyaline in KOH when isolated, brownish in thick 
sections, 18-24 x 7.5-8.5 », clavate; paraphyses not distinctive ; 
pleurocystidia present only near gill edges and similar to cheilo- 
cystidia; cheilocystidia fusoid-ventricose, 26-38 x 6-10», with a 
long, often crooked neck above a slightly ventricose basal portion, 
hyaline or bases brownish in KOH, thin-walled, apices capped 
with mucilage in some; gill trama bister in KOH, gradually be- 
coming paler; pileus trama dark bister but gradually paler, cuticle 
formed by a palisade of clavate-pedicellate cells the bases of which 
are yellowish in KOH. 


Discussion. In my estimation this species is not sufficiently 
distinct from P. subbalteatus to be recognized. The marginal belt 
in P. subbalteatus is not a constant character, in fact it is not visi- 
ble on fresh entirely moist caps or on those completely faded. 
The spores in Murrill’s type are slightly smaller than my measure- 
ments for P. subbalteatus, but the difference is too slight to be 
considered important until established from numerous spore 
deposits. 


Panaeolus fontinalis sp. nov. (Fics. 41, 42-type.) 


Pileus 1-2 cm. latus, obtusus demum late conicus, impolitus vel pruinosus, 
griseo-olivaceus demum olivaceo-brunneus ; lamellae pallide olivaceae demum 
cinereae et maculatae, confertae, latae, adnatae; stipes 5-10 cm. longus, 1- 
mm. crassus, fragilissimus, pallidus, deorsum argillaceus; sporae 7-9 X 4- 
xX 5-6.5 w, 


2 
5 


Pileus 1-2.5 cm. broad, obtusely conic, expanding to broadly 
conic, surface unpolished to pruinose, “deep olive buff’ over disc, 
paler toward margin, with a “buffy olive” marginal belt, finally 
“olive brown” or darker over all, fading eventually to “light 
grayish olive,” with a silky appearance in age; flesh very thin and 
pallid, odor not distinctive ; lamellae near “olive buff” young, soon 
drab, finally mottled with black, ascending adnate, close, broad, 
usually with 2 tiers of lamellulae, edges at first whitish and slightly 
floccose ; stipe 5-10 cm. long, 1-2 mm. diam., equal, very fragile, 
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pallid and densely pruinose at apex, darker downward and “cin- 
namon buff” to “clay color” or tawny olive, pruinose over all at 
first and beaded with drops, naked in age. 

Spores black in deposits, dark bister in KOH, 7-9 x 4-5 x 
916. 5-6.5 », smooth flattened, broadly ovate in face view, nearly elliptic 
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in side view, pore apical and distinct; basidia four-spored, 18-24 
xX 7-8.4, hyaline in KOH; pleurocystidia absent to scattered 
(often abundant where insects have damaged hymenium), similar 
to cheilocystidia; cheilocystidia fusoid-ventricose to subcylindric, 
26-34 X 6-9 w, apices obtuse, neck often flexuous; gill trama pale 
bister in KOH, the elements more or less interwoven ; pileus trama 
darker than the gill trama, cuticle of a single layer of vesiculose 
cells, pilocystidia present and similar to cheilocystidia or filamen- 
tous and 15-30 xX 4-64, hyaline. 


Scattered on black muck among liverworts and a species of 
Mnium in a springy area in a cedar swamp, Burt Lake, Cheboygan 
Co., Mich., during July, 1947. July 4, 25437; July 5, 25493, 
25494 and 25495. Collection 25437 is designated the type. 

Discussion. The habitat of this Panaeolus is very unusual. A 
careful search was made for rabbit dung or that of other small 
animals, but none was found. The habitat, very small spores, and 
olive buff gills characterize the species. 


NAEMATOLOMA 


Naematoloma campestre sp. nov. (Fics. 43-45-type.) 


Pileus (6) 8-15 (20) mm. latus, obtuse conicus demum campanulatus vel 
plano-convexus, glaber, lubricus, subcastaneus demum pallide ferrugineus; 
lamellae latae, adnatae, subdistantes, subochraceae; stipes brevis, 2-3 cm. 
longus, 1-1.5 mm. crassus, subfibrillosus, deorsum fuscescens; sporae 7.8-9.3 
(10) X 4.6-5 X 5-6.7 mu. 


Pileus (6) 8-15 (20) mm. broad, obtusely conic, expanding to 
broadly conic or subcampanulate, finally convex to nearly plane, 
surface glabrous or with a faint fringe of marginal fibrils when 
young, lubricous when moist, color “Vernona brown” to “warm 
sepia” or “auburn” to “pecan brown” on disc, fading first to “pale 
pinkish buff” or “cinnamon buff” (pale ferruginous), but in age 
darkening to pale tan, margin striate when moist; flesh pliant, 
thin, odor very faintly fragrant, taste mild to slightly bitterish; 
lamellae very broad, horizontally adnate with a decurrent tooth, 
readily seceding, subdistant (15-18 reach stipe), one tier of 
lamellulae, dull brown becoming near “snuff brown” to very 
sordid cinnamon-brown, edges even and not whitish; stipe short, 
2-3 cm. long, 1-1.5 mm. thick, equal, cartilaginous-pliant, about 
“light pinkish cinnamon” over all at first from thin remains of 
light pinkish cinnamon veil, soon darkening from base upward to 
concolor or darker than the cap, only somewhat glabrescent. 
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3-24 Spores 7.8-9.3 (10) X 4.6-5 xX 5-6.7 », flattened slightly, an- 
ered gular-subspheric to angular-ovate or subelliptic with sides + par- 
ailar allel and with faintly angled shoulders in face view, subelliptic 
dric, in side view, pore apical but small, pale bister as revived in KOH; 
pale basidia four-spored, hyaline in KOH, 18-23 x 7-8 yp, subcylindric ; 
ama paraphyses basidioid ; pleurocystidia nearly embedded in hymenium 
lose and originating from gill trama or subhymenium, ventricose- 
nen- mucronate to fusoid-ventricose and with a highly refractive amor- 


phous body as seen revived in KOH (Naematoloma type), 26-34 
x 9-144; cheilocystidia hyaline, thin-walled, homogeneous, 18- 


; of fee , ; ; ‘ 

26 X 4-7 p, subcylindric to subfusoid-ventricose with obtuse apices ; 
gan gill trama of subparallel hyphae, pale to rather dark bister as 
#93, revived in KOH;; pileus trama dark bister to sordid cocoa-color in 

KOH, homogeneous (no differentiated hypoderm or pellicle). 

fs Gregarious on sod in pastures where Agaricus campestris is fre- 
na 


quently found, definitely not on dung. May 24, 1946, Smith 
and =f = 21426-type. 

Discussion. The spore characters and habitat are more like 
Psilocybe, but the pleurocystidia are typical of Naematoloma. 


Naematoloma humidicola (Murr.) comb. nov. (Fics. 46- 
48-type.) Spores 9-11 X 5.5-6.3 w, ovoid in front or back view, 


vel ellipsoid to slightly inequilateral in side view, pale tawny in KOH, 
“US ; smooth, apical pore present but very indistinct; basidia hyaline to 
cm. pale yellow in KOH, four-spored, subcylindric, 23-27 x 5-6.5 p; 
-9.3 pleurocystidia scattered, yellow in KOH, fusoid ventricose to sub- 


clavate-mucronate, (44) 50-58 (64) x 8-10 (12) uw, most of them 
with a highly refractive content, some with what appears to be a 


to é : gt pipes ‘ 
sl wrinkled inner wall, projecting 25-30 » beyond the basidia ; cheilo- 
i cystidia 24-28 (32) x 5-8, ventricose to subcylindric, hyaline, 
hi content homogeneous, thin-walled, abundant; gill trama subparal- 
| lel, the cells equal in width throughout their length, pale yellow 
ale , : : pS ae 
ge in KOH, subhymenium cellular but very thin and indistinct, pileus 
tr trama with a thin pellicle of narrow gelatinous hyphae 2.5—4 » in 
“es diam. ; beneath the pellicle is a region of enlarged cells (the hypo- 


th derm), the remainder of the flesh filamentous-floccose, all parts 
, pale yellow in KOH, clamp connections present. 


of 

ry Discussion. Murrill described this species as Naucoria humidi- 
rt, cola (North Am. Flora 10: 174. 1917). However, its natural 
" affinities are unquestionably in the vicinity of Naematoloma elon- 
to gatipes. It is distinguished among the slender species of Naema- 


toloma by the conspicuous, elongated (for this genus) pleuro- 
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cystidia. In most species in this genus the cystidia do not project 
appreciably beyond the hymenium. 


Naematoloma petasiforme -(Murrill) comb. nov. (Fics. 49- 
51-type.) Spores 8-10 X 5-6y, ellipsoid to subovoid, smooth, 
smoky purple-brown under the microscope when fresh (Murril!l), 
sordid to pale tawny when revived in KOH, with an apical 
hyaline germ pore; basidia four-spored, subcylindric to clavate, 
hyaline in KOH, 20-24 x 7-8; pleurocystidia 20-30 x 9-12 p, 
mucronate, clavate or fusoid-ventricose and with a highly refrac- 
tive body of amorphous material in enlarged part; cheilocystidia 
similar to pleurocystidia or fusoid-ventricose and 20-32 x 8-11 » 
with a hyaline homogeneous content, the former rare, the latter 
very abundant and also occurring near gill edge as pleurocystidia ; 
gill trama regular, tawny brown in KOH, hyphae somewhat inter- 
woven and with encrusted pigment; pileus trama with a cuticle of 
radially arranged hyphae mostly 4-6 in diam. and with clamp 
connections, the walls with encrusting pigment, some cells of the 
cuticle barrel-shaped and up to 154 in diam. (but no true cuticle 
of vesiculose cells visible in type), flesh proper floccose and golden 
tawny in KOH. 

Discussion. Murrill described this as Psathyrella petasiformis 
(Mycologia 14: 276. 1922). It differs from other members of the 
Naematoloma dispersum series by its lack of a thin pellicle. There 
are other less striking differences such as the slightly larger spores 
and possibly a darker spore deposit. However, these cannot be 
given much emphasis until comparative studies of fresh material 
can be made and spores from deposits compared. 


PSILOCYBE 


Psilocybe bulbosa (Pk.) comb. nov. (Fics. 52, 53-type.) 
Spores 6-7.5 (8) X 3.8-4.2 X 44.8 », angular-ovate in face view, 
pointed at base, slightly inequilateral to subovoid in side view, 
flattened, dull yellowish brown when revived in KOH, with an 
obscure apical hyaline pore; basidia 20-24 x 6-7», four-spored, 
hyaline in KOH; pleurocystidia embedded and difficult to locate, 
18-24 x 6-7 uw, obtusely fusoid-ventricose, hyaline in KOH, con- 
tent homogeneous; cheilocystidia abundant, 20-28 x 4-8 p», simi- 
lar to pleurocystidia or more elongated, when revived in KOH 
often with a drop of a mucilaginous substance adhering to apex ; 
gill trama parallel, hyaline to pale brownish in KOH; pileus trama 
with a thin, hyaline gelatinous pellicle of hyphae 1.5-3 » in diam., 
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and bearing clamp connections, flesh proper of compactly inter- 
woven hyphae, pallid tawny brownish in KOH. 


Discussion. The distant gills, angular to ovate spores in face 
view, and thin gelatinous pellicle appear distinctive. I suspect the 


Fics. 49-65. Microscopic characters of dark-spored agarics. 
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pale color of the cap as described by Peck was caused by fading. 
The species was described as Deconica bulbosa by Peck (Ann. 
Rep. N. Y. State Mus. 46: 107. 1893). 


PsiLocyBE CAESPITOSA Murrill, Mycologia 15:5. 1923. (Fics. 
54, 55-type.) Spores 6.2-7.5 x 4-5.2, smooth, subelliptic in 
side view, obscurely angular to ovate in face view, terete to very 
slightly compressed, pale ochraceous tawny when revived in KOH, 
truncate from a small apical germ pore; basidia four-spored, 16- 
20 x 6-7 w, hyaline in KOH; pleurocystidia none; cheilocystidia 
abundant, 22-28 x 3-6, narrowly fusoid, hyaline; gill trama 
parallel or nearly so, regular, the hyphae 4-8,» in diam., sordid 
yellowish to hyaline in KOH; pileus trama homogeneous beneath 
a thin hyaline gelatinous pellicle of hyphae 2-4» in diam., flesh 
proper floccose and sordid yellowish in KOH, clamp connections 
present. 


Discussion. This species is very closely related to P. subviscida 
Peck, but differs sharply in the spacing of the gills. Those of 
Peck’s species are subdistant instead of crowded. P. caespitosa 
apparently has a more shaggy-fibrillose stipe and slightly smaller 
spores in addition, but the latter difference is very slight. 


PsILOCYBE CASTANELLA Peck, Bull. N. Y. State Mus. 1: 7. 
1888. (Fics. 56, 57-type.) Spores 6-7 X 3.5-4 uy, subellipsoid 
to ovoid, not flattened, with a small hyaline apical pore, dull yel- 
lowish brown revived in KOH; basidia four-spored, 18-22 x 6- 
7, hyaline in KOH; pleurocystidia none; cheilocystidia 18-24 
(28) X 3-5 yp, hyaline in KOH, subventricose to nearly cylindric, 
apices obtuse to subacute, apex often with an adhering drop or 
cap of a hyaline mucilaginous substance; gill trama parallel, yel- 
lowish brown in KOH or more tawny next to the subhymenium ; 
pileus trama homogeneous beneath a thin, hyaline, gelatinous pel- 
licle, remainder yellowish brown or toward the subhymenium paler. 


Discussion. Psilocybe californica Earle (Bull. N. Y. Bot. 
Gard. 3: 301. 1904) appears, beyond the possibility of a doubt, 
to be this species. Its spores are also illustrated (Fic. 59). The 
habitat on sod appears to be distinctive as is also the habit of 
growing in rather dense masses. The latter feature is more char- 
acteristic of specimens from California. The cheilocystidia (FIG. 
58) are also similar. 


PANAEOLUs biGREssuS Peck, Bull. Torrey Club 22: 205. 1895. 
Spores sordid yellowish brown in KOH, 12-14 x 6.8-7.8 x 8-9 p, 
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slightly compressed, elliptic in side view, obscurely angled and 
broadly elliptic in outline in face view, hyaline apical pore small 
but distinct; basidia 30-35 x 10-12.5 », clavate, hyaline in KOH, 
four-spored ; paraphyses not distinct from young basidia; pleuro- 
cystidia none, sections of hymenium pale sordid yellowish revived 
in KOH;; cheilocystidia forming a sterile band on gill edge, hya- 
line, thin-walled, often crooked to contorted, typically fusoid- 
ventricose to subcylindric, 18-32 x (4) 5-8 4, apices obtuse and 
some capped with mucilage; gill trama pale sordid yellowish in 
KOH, subparallel next to subhymenium, central strand inter- 
woven; pileus trama pale sordid yellowish in KOH except for a 
more tawny colored region just below the gelatinous cuticle, the 
hyphae of the cuticle hyaline to yellowish and 2-3 » in diam., those 
of flesh proper 6-8 (10) » in diam. 


Discussion. A synonym of Psilocybe coprophila. 


Psilocybe fuliginosa (Murrill) comb. nov. (Fics. 60, 61- 
type.) Spores 6-7 X 4.5-5.5 4, smooth, typically triangular in 
optical section but varying to ovoid or ellipsoid (as seen in face 
view), ellipsoid in side view, sordid yellowish brown when re- 
vived in KOH, with an obscure apical hyaline germ pore; basidia 
four-spored, 18-20 X 5-6», hyaline in KOH; pleurocystidia scat- 
tered to rare, similar to cheilocystidia; cheilocystidia 16-28 x 4- 
7 », hyaline, narrowly ventricose, the neck flexuous and the apex 
acute to subacute or in the form of a small knob, many with a 
highly viscous substance adhering near or on the apex; gill trama 
parallel, sordid yellowish brown in KOH; pileus trama homo- 
geneous; no pellicle seen, upper region darker yellowish brown in 
color than that near subhymenium. 


Discussion. Dr. Burke has sent me material from Alabama 
which appears to belong here though the spores vary slightly, 
being somewhat longer. They range from 6.5 to 8. For P. fuli- 
ginosa the habitat on bare earth, the dry pileus, shape of spores in 
face view, and fuligineous cast of the carpophore are apparently 
distinctive. Murrill described it as Atylospora fuliginosa (Myco- 
logia 10: 25. 1918). 


PsILOcYBE GRAVEOLENS Peck, Bull. N. Y. State Mus. 167: 47. 
1913. (Fic. 62-type.) Spores 8-10 x 5-6y, ellipsoid in face 
view, in side view subelliptic to slightly inequilateral, smooth, pale 
sordid ochraceous tawny under the microscope in KOH, apical 
pore small but distinct; basidia hyaline in KOH, 22-26 x 6-7 up, 
four-spored ; pleurocystidia rare to scattered, fusoid, 28-32 x 7- 
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9», the walls slightly brownish in some, hyaline in others when 
revived in KOH, buried in the hymenium; cheilocystidia hyaline, 
12-22 x 7-9 p, necks 4-6 » broad and contorted to merely flexu- 
ous; gill trama parallel, more or less ochraceous tawny when re- 
vived in KOH; pileus trama homogeneous, no pellicle differ- 
entiated, floccose, interwoven and pale to dark ochraceous tawny 


in KOH. 


Discussion. The strong odor and clustered manner of growth 
on soil should be distinctive. The spores are almost identical 
with those of P. silvatica, and I suspect the species belongs in 
that group even though no bluish or greenish color is reported 
for it. 


Psilocybe lateritia (Murrill) comb. nov. (Fics. 63, 64-type.) 
Spores ovoid to subellipsoid, terete or nearly so, 7.5-9.3 X 5-6.2 p, 
smooth, not angular, dull yellowish brown in KOH, apical pore 
present but very obscure; basidia 18-20 X 6-7 p, cylindric, hya- 
line or in thick sections yellowish, four-spored; pleurocystidia 
scattered, similar to cheilocystidia ; cheilocystidia abundant, ventri- 
cose with acute apices but elongating to aciculate, 28-46 x 6-9 u 
(narrowest in the longest ones), neck or apex usually with an 
adhering mass of a highly viscous substance slowly soluble in 
KOH, content homogeneous and hyaline; gill trama of parallel 
hyphae, sordid pale yellowish in KOH;; pileus trama with a thin 
cuticle of hyaline to pale yellowish gelatinous hyphae bearing 
clamp connections, beneath this a narrow region of cinnamon- 
brown hyphae (in KOH) but not otherwise distinct from the 
remainder of the flesh which is paler brownish to yellowish. 


Discussion. This species was described as Psathyra lateritia, 
by Murrill (Mycologia 10: 33. 1918). It belongs in the group 
with P. atrorufa, but since this group is in need of a critical 
study, no attempt at further comparisons will be made here. It 
is not identical with any of my collections in that group. 


PsILocyBE LATISPORA Murrill, Mycologia 15: 10. 1923. 
(Fics. 65, 66-type.) Spores 6.2-7.8 x 4.6-5.2 x 6-6.2 », fiat- 
tened, subovate to subcircular in outline in face view, often slightly 
angular, in side view slightly inequilateral to subelliptic, dark dull 
yellowish brown in KOH, apex truncate from an apical hyaline 
pore ; basidia 18-20 x 7-8 yw, hyaline in KOH, four-spored ; pleuro- 
cystidia none~ cheilocystidia 22-26 X 4-7 y, aciculate to narrowly 
ventricose, apex at times with a hyaline globule ; gill trama regular, 
hyphae parallel to somewhat interwoven, with dull yellowish brown 
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walls in KOH;; pileus trama homogeneous, surface hyphae slightly 
gelatinous in KOH but no true pellicle present, floccose, com- 
pactly. interwoven and with dull yellowish brown walls when re- 
vived in KOH. 
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Fics. 66-83. Microscopic characters of dark-spored agarics. 
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Discussion. This species is apparently closely related to P. 
phyllogena Peck but differs in its larger spores. 


Psilocybe mammillata (Murr.) comb. nov. (Fics. 67, 68— 
type.) Spores 5-6 (7) X 4.5-5y, smooth, triangular in face 
view, some ovate-angular, in side view subelliptic to ovate, dull 
ochraceous tawny revived in KOH, with a small apical pore; 
basidia hyaline in KOH, 13-15 x 5-6y, four-spored; pleuro- 
cystidia similar to cheilocystidia; cheilocystidia small and incon- 
spicuous, 12-18 x 4-8», fusoid-ventricose or the apices subcapi- 
tate, hyaline; gill trama parallel, pale yellowish bister from a 
pigment which encrusts the hyphae, darker near subhymenium; 
pileus trama homogeneous, the hyphae near the surface a darker 
yellowish brown (bisttr) than those toward the subhymenium, 
clamp connections present. 


Discussion. Murrill described the fungus as Psathyra mammil- 
lata (Mycologia 10: 33. 1918). The spores and cheilocystidia 
are distinctive. Psathyra cinchonensis Murrill (Mycologia 10: 
33. 1918) is identical microscopically with P. mammillata and in 
the dried specimens the gill spacing did not appear distinctive. 
Psathyra cinchonensis is therefore considered a synonym of P. 


mammillata. 


Psilocybe modesta (Peck) comb. nov. (Fics. 69, 72-type.) 
Spores 5.5-6.3 x 3.64.2 x 44.3 », subtriangular to broadly ovate 
in face view, elliptic in side view, pale bister to sordid tawny 
revived in KOH, apex truncate because of a small hyaline germ 
pore; basidia hyaline in KOH, four-spored, 14-18 x 4.5-5.5 p; 
pleurocystidia only near gill edge and similar to cheilocystidia ; 
cheilocystidia abundant, hyaline, 22-26 x 3-5 », narrowly ventri- 
cose, often with drops of a mucilaginous substance adhering to 
apex ; gill trama regular to somewhat interwoven and colored like 
the pileus trama or paler; pileus trama with a thin poorly formed 
pellicle of subgelatinous hyphae (in KOH), flesh proper floccose 
and dark, bright cinnamon in KOH (pale in very thin sections), 
pigment loosely encrusted on cell walls. 


Discussion. In its small spores it resembles P. mammillata 
but the veil is pronounced and the cheilocystidia much longer. 


PsILOCYBE NIGRELLA Peck, Bull. N. Y. State Mus. 139: 28. 
1910. (Fics. 70, 71-type.) Spores 9-11 (12) x 6-7.5 (8) p, 
dark sordid yellowish brown revived in KOH, smooth, terete, 
broadly ovoid to ellipsoid, apical pore small and obscure; basidia 
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four-spored, 22-26 x 7-8.5, hyaline in KOH; pleurocystidia 
none seen (some collapsed basidia brown) ; cheilocystidia abun- 
dant and forming a sterile band on the gill edge, hyaline, nar- 
rowly ventricose to almost aciculate, 20-26 x 4-7 », apices often 
somewhat flexuous; gill trama of long broad parallel cells with 
parallel walls, pale rusty brown in KOH, subhymenium cellular 
and dark rusty brown, the pigment encrusted on the cell walls; 
pileus trama with a gelatinous pellicle of narrow (2-4) hyaline 
appressed hyphae, beneath this a zone of dark yellowish brown 
hyphae with the pigment encrusted on the walls, paler toward the 
subhymenium, the hyphae interwoven and all with broad cells 


(8-15 in diam.). 


Discussion. The short stipe is the only character I can find to 
distinguish it from P. atrobrunnea, and length of stipe is a very 
variable character in bog-inhabiting species. 


Psilocybe pallidispora (Murrill) comb. nov. (Fics. 73-75- 
type.) Spores 5.3-6.2 X 3.5-4.2 y, terete, ellipsoid to ovoid, with 
a very small apical pore, dull yellowish brown in KOH;; basidia 
16-20 X 5-6», four-spored, hyaline in KOH, pleurocystidia scat- 
tered, 34-44 Xx 7-10 yp, fusoid-ventricose with elongated necks and 
acute apices, the apex or neck frequently with a drop or coating 
of a highly viscous substance adhering to it, hyaline in KOH, 
thin-walled, content homogeneous; cheilocystidia 22-28 x 5-7 p, 
fusoid-ventricose, in some subcapitate, hyaline in KOH, often 
with mucilaginous cap; gill trama regular, dark brown (near cin- 
namon-brown) when revived in KOH; pileus trama homogeneous, 
no pellicle seen, surface region a darker brown than that toward 
the subhymenium, pigment encrusted on the walls. 


Discussion. Distinct by virtue of the small ellipsoid spores and 
moderately large pleurocystidia. The pileus is typically dry. 


PsILOcYBE PANAEOLIFORMIS Murrill, Mycologia 15: 12. 1923. 
(Fics. 76-78.) Spores 9-11.5 X 6-7 », smooth, ellipsoid to sub- 
ovoid, a few obscurely angular, not compressed, sordid yellowish 
brown to pale bister revived in KOH, apex truncate from a hya- 
line apical pore ; basidia four-spored, short and fat, 14-16 x 8-9 n, 
hyaline in KOH; pleurocystidia none seen; cheilocystidia very 
abundant and forming a sterile band on gill edge, 12-16 X 4-8 y, 
ventricose and with a slender flexuous neck, apices subacute, 
hyaline in KOH;; gill trama parallel to subparallel, pallid, brownish 
in KOH; pileus trama with a pellicle of narrow (1.5-3 ) fila- 
mentous hyaline hyphae subgelatinous in KOH, a few pilocystidia 
similar to cheilocystidia projecting from it, beneath this a hypo- 
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derm of enlarged cells cinnamon-brown in KOH, remainder of 
flesh also of enlarged hyphal cells but paler, clamp connections 
present on pellicle. 


Discussion. This species appears to be a true Psilocybe and 
closely related to P. coprophila. It differs from the latter in 
terete somewhat narrower spores and short fat cheilocystidia. 
An imperfect was fruiting over the type and details of cap and 
gills could not be seen as clearly as desired. However, the data 
obtained were checked with the Alabama collection which is un- 
questionably the same. 


PsILOCYBE PHYLLOGENA Peck, Bull. N. Y. State Mus. 157: 99. 
1912. (Fics. 79, 80-type.) Spores 5-6.5 (7) X 44.6 x 5-6, 
more or less triangular in face view, often top-shaped or merely 
ventricose near base, subelliptic in side view, apical hyaline germ 
pore present causing apex to appear slightly truncate, when re- 
vived in KOH sordid tawny brown in color; basidia four-spored, 
hyaline in KOH, 18-22 x 5-7; pleurocystidia none or present 
only near the gill edge and similar to cheilocystidia ; cheilocystidia 
narrowly fusoid, apices often with a mucilaginous cap in KOH, 
content hyaline and homogeneous, 22-26 (34) x 4-6 (7) un; gill 
trama regular, parallel or nearly so, pallid brownish in KOH to 
nearly hyaline; pileus trama homogeneous, no true pellicle present 
but surface hyphae only slightly gelatinous, flesh proper pallid 
sordid brownish in KOH, finally becoming nearly hyaline, inter- 
woven and floccose. 


Discussion. The lack of a veil in addition to the small com- 
pressed spores appears to be distinctive, though the absence of a 
veil needs to be confirmed from an examination of numerous col- 
lections of young carpophores. 


PstLocyBe PLUTONIA (Berk. & Curt.) Saccardo, Syll. Fung. 5: 
1056. 1887. (Fic. 81-type.) Spores 5-6.2 x 3.8-4.2 x 5-6, 
subtriangular in face view to angular-ovate or ventricose basally, 
often slightly indented around the apiculus, elliptic in side view, 
distinctly compressed, dull yellowish brown in KOH, with a small 
apical hyaline pore; basidia pale sordid yellowish to hyaline in 
KOH, 10-12 x 5-6, four-spored; pleurocystidia and cheilocys- 
tidia not seen (no good sections of gill edges obtained) ; gill trama 
parallel, dark sordid yellowish brown in KOH; pileus trama homo- 
geneous, dark yellowish brown (near bister) in KOH, no pellicle 
observed. 
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Discussion. This species appears to be in the P. phyllogena 
series and is distinct on spore characters alone. 


AGARICUS POLYTRICHOPHILUS Peck, Ann. Rep. N. Y. State Mus. 
30: 42. 1878. (Fic. 83-type.) Spores 6-7.5 x 4-5, terete, 
ellipsoid to ovoid, smooth, not angular but an occasional spore 
ventricose at base, dull yellowish brown in KOH, apical pore 
present but small; basidia four-spored, 16-20 x 6-7.5 yw, hyaline 
in KOH; pleurocystidia very rare and similar to cheilocystidia ; 
cheilocystidia 16-23 X 5-7 uw, narrowly fusoid-ventricose with ob- 
tuse apices, hyaline and with homogeneous contents when revived 
in KOH;; gill trama parallel, yellowish brown; pileus trama with 
a thin gelatinous pellicle of hyaline hyphae, flesh proper compactly 
interwoven and yellowish brown in KOH. 


Discussion. I am not sure at present as to the status of this 
species. Our common Psilocybe on Polytrichum has no odor and 
so I am not inclined to consider Peck’s type identical with it. 


Psilocybe pyrispora (Murrill) comb. nov. (Fics. 82, 84— 
type.) Spores 6.5-7.5 X 44.5 », smooth but some obscurely an- 
gular, terete, somewhat pear-shaped to ellipsoid or ovoid (angu- 
larity best seen in face view, dull yellowish brown when revived 
in KOH (pale smoky purplish brown in mounts of fresh material 
—Murrill), apical pore present but small; basidia four-spored, 
hyaline in KOH, 12-14 Xx 6-7 »; pleurocystidia scattered to fairly 
abundant, 18-26 (32) x 10-154, sessile or with a short pedicel, 
broadly ovate to elliptic in optical section, hyaline and highly 
refractive in KOH but content homogeneous, the walls only slightly 
thickened, smooth; cheilocystidia 18-26 x 4-7 », narrowly ventri- 
cose to subcylindric, the necks straight or flexuous and apices often 
capped with mucilage, hyaline in KOH; gill trama not reviving well 
but apparently subgelatinous in KOH; pileus trama with a broad 
band of indistinct hyaline hyphae forming the upper region, lower 
region yellowish brown (upper portion apparently subgelatinous 
in KOH but details were not distinct). 


Discussion. A very curious species by virtue of the pleurocys- 
tidia. It is the wall which refracts the light in the characteristic 
manner, and since the content of the cystidium is homogeneous and 
hyaline, the species cannot be properly regarded as belonging in 
Naematoloma. Murrill described it as Deconica pyrispora (My- 


cologia 14: 261. 1922). 
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PSILOCYBE SUBVISCIDA (Peck) Kauffman, Agar. Mich. p. 275. 
1918. (Deconica subviscida Peck, Ann. Rep. N. Y. State Mus. 
41:70. 1888). (Fics. 85-87-type.) Spores 7-8 x 4-4.5 (5) p, 
smooth, ellipsoid to somewhat ovoid, not appreciably angular, 
terete, yellowish brown in KOH, with a small apical germ pore; 
basidia 18-20 x 6-7 p, four-spored, hyaline in KOH; pleurocys- 
tidia clustered between the gills, rare elsewhere, 34-50 x 7-9 


SONIGSe 


Vos \ (1286 


Fics. 84-93. Microscopic characters of dark-spored agarics. 












Ww 


(10).u, ventricose, elongating to subcylindric with flexuous necks 
and obtuse apices, hyaline, thin-walled ; cheilocystidia variable, ven- 
tricose to ellipsoid at first but soon developing a flexuous projec- 
tion up to 30-40 » long and 6-7 uw thick or fusoid-ventricose from 
the first, the former 20-26 x 10-12» at first, 36-50 x 7-10» in 
age, the others usually smaller and 20-32 x 5-8y; gill trama 
regular or nearly so, color not distinctive; pileus trama with a 
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thin gelatinous pellicle of narrow hyaline hyphae, remainder com- 
pactly interwoven and floccose, not distinctively colored in KOH. 


Discussion. The occurrence of pleurocystidia between the gills 
should not be given much emphasis. In many species such struc- 
tures develop along the line where a new gill is forming and hence 
they could also be interpreted as cheilocystidia. I suspect that 
such is the situation here. 


Psilocybe tomentosa (Murrill) comb. nov. (Fics. 88-91l- 
type.) Spores 8-10 x 5-6 p, smooth, slightly compressed to terete, 
angular to elliptic in face view, slightly bean-shaped to subelliptic 
in side view, some ventricose basally and with a median constric- 
tion (apparently abnormal), dull tawny revived in KOH, apical 
pore hyaline and very inconspicuous; basidia mostly four-spored, 
hyaline in KOH; 24-28 X 5.5-7 »; pleurocystidia rare and em- 
bedded in the hymenium, similar to cheilocystidia or shorter; 
cheilocystidia 34-48 X 5-8 », subcylindric to subfusoid, the apices 
obtuse, broadest at or above the middle and neck very short and 
indistinct, a few with the apex embedded in a mucilaginous sub- 
stance ; gill trama parallel to somewhat interwoven, pale yellowish 
in KOH;; cuticle of pileus consisting of a turf of upright pilocys- 
tidia and chains of + globose cells with a pale tawny encrusting 
pigment on the walls, the pilocystidia more or less clavate, 20-52 
x 8-12, and irregularly arranged so as to project to varying 
distances above each other, hyaline or with encrusted pigment, 
the chains of vesiculose cells not highly colored in KOH (as they 
are in genus Cystoderma), masses of vesiculose cells and pilo- 
cystidia aggregated into fascicles to form scales on the cap; flesh 
of cap of interwoven hyphae which are pale yellowish in KOH, 
clamp connections present. 


Discussion. Although the microscopic characters of this spe- 
cies depart radically from those of most psilocybes in respect to 
the cuticle of the pileus, the differences do not seem to me suffi- 
cient to justify erecting a new genus. 


PsiLocyBE viALIs Murrill, Mycologia 15: 11. 1923. (Fes. 
92, 93-type.) Spores pale yellowish in KOH, 7-84 x 44.6 yn, 
terete, ellipsoid to somewhat ovoid, some obscurely angular in 
face view, apex truncate from a small hyaline germ pore; basidia 
17-20 x 5-6.5 4, four-spored, hyaline in KOH; pleurocystidia 
embedded in hymenium or subhymenium, 20-26 x 8-10 p, clavate 
to obovoid above a thick pedicel, brownish in KOH and with a 
granular content or some with a highly refractive amorphous sub- 
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stance; cheilocystidia abundant, 20-26 x 4-6y, aciculate to nar- 
rowly fusoid, hyaline, apex often with an adhering globule of a 
hyaline viscous substance; gill trama regular, the hyphae some- 
what interwoven, pale ochraceous tawny in KOH; pileus trama 
lacking a distinct pellicle, surface region nearly hyaline, more or 
less ochraceous tawny toward the gills. 


Discussion. The pleurocystidia are not those of Naematoloma, 
and I doubt if the species is any more closely related to members 
of that genus than are the other psilocybes. 


EXPLANATION OF FIGURES 


The illustrations of spores, cystidia, and veil elements were drawn with the 
aid of a camera lucida. As reproduced the spores are approximately 1650 X 
natural size; the cystidia and veil elements are approximately 700 < natural 
size unless otherwise stated. 

Fics. 1-9. Coprinus angulatus: 1, pilocystidia; 2, spores in side and face 
view. Coprinus Brassicae: 3, spores in side and face view. Coprinus calyp- 
tratus: 4, spores in both views. Coprinus asterophorus: 6, spores in both 
views. Coprinus cinchonensis: 5, cells from veil showing spines; 7, spores 
in both views. Coprinus ebulbosus: 8, spores—some showing ventral hump 
(or pore). Coprinus hexagonosporus: 9, spores in both views. 

Fics. 10-22. The spores are shown in both side and face views. Coprinus 
insignis: 10, spores. Coprinus jalopensis: 11, spores. Coprinus Jonesii: 
12, spores. Coprinus pseudoradiatus: 13, spores. Coprinus laniger: 14, 
spores. Coprinus mexicanus: 15, spores. Coprinus pulchrifolius: 16, spores. 
Coprinus quadrifidus: 17, spores. Coprinus rotundisporus: 18, pleurocys- 
tidia; 19, spores. Coprinus Seymourii: 20, spores. Coprinus semilanatus: 
21, spores. Coprinus silvaticus: 22, spores. 

Fics. 23-31. The spores are shown in both side and face views. Coprinus 
Spraguei: 23, six spores. Coprinus variegatus: 24, ten spores, two of which 
show ventral hump or pore. Coprinus subpurpureus: 25, spores. Panaeolus 
anomalus: 26, spores; 27, pleurocystidia. Panaeolus castanetfolius: 28, spores. 
Panaeolus fraxinophilus: 29, spores; 30, pilocystidia; 31, cheilocystidia. 

Fics. 32-38. The spores are shown in both views. Panaeolus reticulatus: 
32, spores. Panaeolus rufus: 33, cheilocystidia; 34, spores. Panaeolus 
solidipes: 35, spores; 36, pleurocystidia. Panaeolus variabilis: 37, cheilo- 
cystidia ; 38, spores. 

Fics. 39-48. Panaeolus venenosus: 39, spores; 40, cheilocystidia. Panae- 
olus fontinalis: 41, spores; 42, cheilocystidia. Naematoloma campestre: 43, 
spores; 44, pleurocystidia; 45, cheilocystidia. Naematoloma humidicola: 46, 
spores; 47, pleurocystidia; 48, cheilocystidia. 

Fics. 49-65. Naematoloma petasiforme: 49, pleurocystidia; 50, spores; 
51, cheilocystidia. Psilocybe bulbosa: 52, spores; 53, cheilocystidia. Psilo- 
cybe caespitosa: 54, spores; 55, cheilocystidia. Psilocybe castanélla: 56, 
cheilocystidia; 57, spores. Psilocybe californica: 58, cheilocystidia: 59, 
spores. Psilocybe fuliginosa: 60, spores; 61, cheilocystidia. P-silocybe 
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graveolens: 62, spores. Psilocybe lateritia: 63, pleuro- and cheilocystidia ; 
64, spores. Psilocybe latispora: 65, spores. 

Fics. 66-83. Psilocybe latispora: 66, cheilocystidia. Psilocybe mammil- 
lata: 67, spores; 68, cheilocystidia. Psilocybe modesta: 69, spores; 72, 
cheilocystidia. Psilocybe nigrella: 70, spores; 71, cheilocystidia. Psilocybe 
pallidispora: 73, pleurocystidia; 74, spores; 75, cheilocystidia, Psilocybe 
panaeoliformis: 76, spores; 77, cheilocystidia; 78, pilocystidia. Psilocybe 
phyllogena: 79, cheilocystidia; 80, seven spores. Psilocybe plutonia: 81, 
spores. Psilocybe pyrispora: 82, pleurocystidia. Agaricus polytrichophilus: 
83, spores. 

Fics. 84-93. Psilocybe pyrispora: 84, spores. Psilocybe subviscida: 85, 
cheilocystidia ; 86, cheilocystidia; 87, spores. Psilocybe tomentosa: 88, pilo- 
cystidia; 89, veil elements; 90, cheilocystidia; 91, spores. Psilocybe vialis: 
92, pleurocystidia ; 93, spores. 











AN UNDESCRIBED SPECIES OF HELMIN- 
THOSPORIUM ON SUDAN GRASS 
AND SORGHUM 


C. L. LEFEpvrE AND HELEN S. SHERWIN 
(wITH 2 FIGURES) 


In 1939, G. W. Burton collected and sent us (7) leaves of a 
common Sudan grass X Leoti sorghum hybrid (now Tift Sudan 
grass), bearing a leaf spot that was defoliating some of his breed- 
ing material. Lesions on these leaves varied considerably, the 
smaller ones being 0.5 to 1.0 mm. in each direction, whereas the 
longer ones measured up to 15 mm. in length and 1 to 6 mm. in 
width. The lesions were round to elliptical, the long axis parallel 
to the leaf veins, and oftentimes the spots seemed to be limited in 
their spread by the veins. Many of the lesions had coalesced so 
that comparatively large portions of the leaves were affected (FIG. 
1, A). The most characteristic features of the lesions, however, 
were the alternate light tan and darker, more narrow bands of 
tissue, producing a zonate appearance which suggests the common 
name “target spot” (Fic. 1, A). Lesions were usually surrounded 
by a narrow tannish-brown border setting off the affected area 
from the healthy tissue. The symptoms on Tift Sudan grass are 
strikingly similar to the lesions on corn and teosinte caused by 
the fungus originally described as Ophiobolus heterostrophus 
Drech. (5), but later transferred to the genus Cochliobolus (6). 

Although the fungus causing the target spot of Tift Sudan grass 
has never been collected on common Sudan grass, the latter was 
found to be susceptible when inoculated. On common Sudan, 
however, the lesions appear less zonate (FIG. 1, B). The spots 
are often uniformly dark, or when older they may have a straw- 
color center surrounded by a reddish-purple border; others have 
an additional band of straw-color tissue that in turn is surrounded 
by a dark border. The striking difference in the leaf spots of 
the two varieties of Sudan grass is in the color because Tift Sudan 
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Target-spot on Sudan grass. 
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grass has the tan pigment, hence, the tan leaf spot, whereas com- 
mon Sudan grass contains the dark pigment, hence, the purplish- 
black lesions. 

Under field conditions the fungus sporulates rather sparsely on 
both the upper and lower surfaces of infected leaves. Further- 
more, sporulation is restricted to the dead, brown tissue of the 
lesions, and this paucity of fruiting may account for the slow 
spread of the disease. When infected leaves are placed in a 
moist chamber, however, sporulation is profuse, at first restricted 
to the lesions but later, as the leaf tissue becomes flaccid, the leaf 
surfaces may be completely covered with spores. 

The conidia of the fungus are usually moderately curved, widest 
at or near the middle and taper slightly toward the rounded ends, 
regardless of the host from which they were collected (Fic. 2, 
A, B, C, D). Although the conidia of this Sorghum fungus are 
golden yellow to light olivaceous, resembling the conidia of Coch- 
liobolus heterostrophus (Helminthosporium maydis Nisikado and 
Miyake) in color, they are less strongly curved, smaller, and have 
fewer septa than the corn fungus. The average number of septa 
in the conidia of the Sorghum fungus is 5.1, whereas in the corn 
fungus it is 7.7. The greater average number of septa in the 
conidia of the corn fungus is one of the more striking morphologi- 
cal characteristics that can be used to distinguish this fungus from 
the one here described on Sorghum. 

The conidia are borne on conidiophores that usually emerge 
singly from a stoma, or directly through the epidermis (Fic. 2, 
D, a), but under favorable conditions two to four may emerge 
from a single stoma (Fic. 2, D, b). Comparatively few conidia 
seem to be borne on each conidiophore, there being often only one 
conidium under field conditions, whereas in a moist chamber two 
to four are often produced, as indicated by the number of genicu- 
lations (Fic. 2, D, a, b). In a moist chamber, or on agar where 
there is abundant moisture, a conidium borne on the primary 
conidiophore, and while still attached to it, may germinate and 
produce a secondary conidiophore bearing one or two conidia 
(Fic. 2, D, c). This may be repeated, the secondary spore ger- 
minating to produce a tertiary conidiophore, which in turn bears 
one or two conidia, giving the appearance of the conidia being 
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superimposed and produced in a chain-like manner. These sec- 


ondary conidiophores are usually much shorter than the primary 
ones, but the secondary conidia may be as large as the primary 
ones. This type of conidial proliferation is very characteristic of 
this fungus and aids in distinguishing it from several other species 
of Helminthosporium that occur on grasses (4). In water or on 
agar, the conidium germinates usually by producing two polar 
germ tubes (Fic. 2, D, d), and oftentimes a germ tube-like hypha 
emerges from an attached conidiophore (Fic. 2, D, e). 

The fungus grows well on corn-meal and potato-dextiose agars 
forming a compact mass of aerial hyphae and conidia. As the 
colony becomes older, sporulation becomes usually more abundant 
near the margin. On both corn-meal and potato-dextrose agar, 
the growth is whitish at first, turning light gray or light grayish- 
brown when the fungus begins to sporulate and later grayish-olive 
to slate olive (8). Small whitish upright tufts of hyphae are 
sometimes formed within or on the border of the mat. The 
growth on potato-dextrose agar is more profuse than that on 
corn-meal agar. When the fungus grows from diseased leaf frag- 
ments plated on potato-dextrose agar, the surrounding agar be- 
comes a vinaceous-cinnamon or fawn color. On corn-meal agar 
the color is much fainter, being light vinaceous-cinnamon when 
distinguishable. In a solution of carrot decoction plus one per 
cent dextrose, the fungus grows well, forming a fluffy mat of 
mycelium on the surface of the liquid. The color of the mycelial 
mat is white at first and later grayish-olive to slate olive. 


TAXONOMY OF THE FUNGUS 


Helminthosporium sorghi was described by Schweinitz (10, p. 
279.) in 1832 from decaying leaves of Sorghum collected near 
Lititz, Pennsylvania. Later, Cooke (3, p. 141) used the same 
name for a fungus that he found on Sorghum that had been col- 
lected by Ravenel and sent to him for identification, which Ravenel 
issued later as No. 167 of his Fungi Americani Exsiccati. Sac- 
cardo (9, p. 420), seeing that the specific name had been pre- 
occupied, set up the new name Helminthosporium cookei Sacc. 


Hence, H. sorghi Cooke became a synonym of H. cookei Sacc. 
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The writers examined the type specimen of Helminihosporium 
sorghi Schw. from the Schweinitz Collections in the herbarium of 
the Academy of Natural Sciences of Philadelphia, and were unable 
to find conidia of a Helminthosporium. We also examined what 
undoubtedly is co-type material, in the Mycological Collections of 
the Bureau of Plant Industry and in the Farlow Herbarium, 
Harvard University, and again it was impossible to find conidia. 
There were, however, black setae of a Colletotrichum sp. in typi- 
cal anthracnose lesions present in abundance on these leaf speci- 
mens. Whether Schweinitz observed these setae and mistook 
them for conidia of Helminthosporium cannot be determined now, 
although he described the Helminthosporium “pustules” as being 
black with conidia that were concolorous. In addition, the lesions 
on these leaf specimens do not resemble those caused by our fungus, 
so it seems obvious that the organism causing the leaf spot on 
Sorghum here described is clearly distinct. 

We have also examined Ravenel’s Fungi Americani Exsiccati 
specimen No. 167 and found a dark, crust-like, effuse fungus 
growth on the surface of a Sorghum culm. The fungus was 
superficial, produced no lesions, indicating the organism was 
probably a saprophyte. A few dark, thick-walled, straight co- 
nidia were found that looked wholly different from those produced 
by our fungus. These conidia were not associated with conidio- 
phores that resemble those of the genus Helminthosporium. 

Ciferri and Gonzalez Fragoso (2) described Helminthosporium 
sudanensis Frag. and Cif. on the flower parts of Sudan grass 
[Sorghum vulgare var. sudanense (Piper) Hitchc.]. Examina- 
tion of specimens of the above material from the Farlow Her- 
barium and the Mycological Collections of the Bureau of Plant 
Industry reveals conidia that are mostly sharply curved, with the 
central cell larger and darker than the others, and the end cells 
practically hyaline. According to Boedijn (1), such fungi should 
be placed in the genus Curvularia. Since the fungus on Sudan 
grass described by Ciferri and Gonzalez Fragoso has, in addition 
to the above characteristics, conidia that are 4-septate and the 
conidial measurements agree with those of C. geniculata (Tracy 
and Earle) Boedijn, it is likely that species. 
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Conidia and conidiophores of Helminthosporium sorghicola. 
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It appears, therefore, that the fungus that produces the target 
spot on Sorghum spp. described in this paper is widely different 
from the species of Helminthosporium previously reported on these 
hosts, and we believe it is an undescribed Helminthosporium. 
Since it occurs on several species of Sorghum, and because sorghi 
and sudanensis have already been used as specific names in the 
genus Helminthosporium, we propose to use the specific epithet 
sorghicola for the new species described hereafter. 


Helminthosporium sorghicola sp. nov. 


Conidiophoris singulis vel 2—4-caespitosis, typice simplicibus interdum ra- 
mosis, olivaceo-brunneis, 5.5-10.5 in diam., 115-700 longis vel aliquando 
in madore longioribus; conidiis secundariis vulgaribus, brevioribus, 5-7 # in 
diam., 25-200 u longis; conidiis aureo-flavis usque pallide olivaceis, 20-105 u 
X 8.5-20.6 4, plerumque curvatis, circa medium latissimis et apices rotundatos 
versus attenuatis, 2-8-septatis, tenui-tunicatis, hilo inconspicuo praeditis, 

Hab. in foliis glumisque Sorghi spp., U. S. 


Producing well-defined spots on Sorghum spp., modstly in the 
Southern United States. Spots small, tan or reddish-purple, de- 
pending on host pigment—tan on Tift Sudan grass, reddish-purple 
on common Sudan grass; older lesions usually show target or 
zonate pattern, with light centers, surrounded by narrow band of 
darker tissue, and this bordered by a wider band of light tissue, 
etc. Lesions range in size from barely visible to 1 X 15 mm.; 
these may coalesce to involve the whole leaf. Lesions at first 
round to elliptical, becoming more elongated as they are some- 
what limited by the leaf veins. Fruiting of fungus on leaves and 
glumes sparse under field conditions, abundant when infected 
tissue is placed in moist chamber. 

Conidiophores arising singly or in groups of 2 to 4, usually 
from stomata or occasionally singly between ordinary epidermal 
cells; typically simple, occasionally branching; dark, olivaceous 
brown; measuring 5.5 to 10.5 in diameter and 115 to 700, in 
length, sometimes longer under very moist conditions; secondary 
conidiophores common, especially under moist conditions, shorter, 
5 to 7p» in diameter and 25 to 2004 in length. Conidia on Tift 
Sudan grass leaves in moist chamber golden yellow to light oli- 
vaceous, measuring 20 to 105 x 8.5 to 20.6" (means = 59.2 x 
14.1), usually curved, widest near the middle, and tapering 
slightly toward rounded ends; 2 to 8 septa (mean = 5.1) ; periph- 
eral wall thin; hilum moderately broad, not conspicuous ; germinat- 
ing by the production of two polar germ tubes. 
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Found on diseased leaves of Sorghum vulgare var. sudanense 
(Common) X Sorghum vulgare (Leoti) hybrid, Tifton, Ga., Feb- 
ruary 15, 1939; on leaves of Sorghum vulgare var. sudanense 
(Piper) Hitche. (Tift variety), Gainesville, Fla., August 12, 1942; 
Tifton, Ga., August 19, 1943 (type), Herb. No. 896; on leaves 
of Sorghum vulgare Pers., Baton Rouge, La., July 1944, and on 
leaves of Sorghum halepense (L.) Pers., Cordele, Ga., August 
22, 1945. 

In addition to the above, Helminthosporium sorghicola has been 
found on the following specimens in the Mycological Collections 
of the Bureau of Plant Industry under the name Helminthosporium 
sorghi Schw.; on Sorghum halepense, College Station, Texas, fall, 
1889, H. S. Jennings No. 80; on Sorghum halepense, College Sta- 
tion, Texas, January 10, 1890, H. S. Jennings; on Sorghum hale- 
pense, Austin, Texas, August, September, October, November, 
1900, W. H. Long No. 447; on Sorghum, Etheridge, N. C., 
August 14, 1905, F. L. Stevens No. 404; on Sorghum halepense, 
San Antonio, Texas, July 29, 1910, W. P. C. 

The writers wish to express their thanks to Dr. Francis W. 
Pennell, The Academy of Natural Sciences of Philadelphia, Mr. 
A. P. D. Piquet, Farlow Herbarium, Harvard University, and 
Mr. John A. Stevenson, Bureau of Plant Industry Station, for 
placing pertinent material at our disposal for study; to Miss Edith 
Cash for preparation of the Latin diagnosis; and to Dr. D. C. 
Bain, Louisiana State University, for sending a specimen of 
Sorghum M. N. 608. 

Type specimens of Helminthosporium sorghicola have been de- 
posited in the Mycological Collections of the Bureau of Plant 
Industry, Beltsville, Maryland, and in the Farlow Herbarium, 
Harvard University, Cambridge, Massachusetts. 


Division oF Forace Crops AND DISEASES, 
PLant INpustry STATION, BELTSVILLE, Mp. 
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EXPLANATION OF FIGURES 


Fic. 1. Helminthosporium sorghicola on leaves of A. common Sudan X 
grass Leoti (Sorghum) hybrid; B. common Sudan grass, X 2. 

Fic. 2. Helminthosporitiim sorghicola, drawn with the aid of a camera 
lucida, A, B, C and D X 500, except D, a, b X 250. A, Conidia from Johnson 
grass, Sorghum halepense; B, conidia from Sorghum vulgare, variety Rex; 
C, conidia from Sorghum vulgare, variety M. N. 608; and D, conidia and 
conidiophores from Sorghum vulgare var. sudanense (Tift) ; a, single conidi- 
ophores emerging directly through the leaf epidermis; b, group of conidi- 
ophores emerging through a stoma; c, primary conidia that have germinated 
and produced secondary conidiophores and conidia; d, germinating . conidia, 
producing polar germ tubes; and e, primary conidium having produced a 
secondary conidiophore, a germ tube-like hypha now emerging from the 
distal end of this conidiophore. 
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TWO UNUSUAL FUNGI FROM GLACIER 
NATIONAL PARK, MONTANA’ 


E. B. Marns 
(wITH 1 FIGURE) 


In 1941, the writer spent several weeks in Glacier National 
Park, Montana. Among the fungi collected, two, Mesopsora Hy- 
pericorum and Mitrula gracilis, were of more than ordinary inter- 
est. Both were obtained on the continental divide along the trail 
from Logan Pass to Hidden Lake at altitudes around 7,000 feet. 


Mesopsora Hypericorum (Winter) Dietel 


As far as the writer is aware this is the first report of M. 
Hypericorum for North America. The following description has 
been prepared from the collection. 


Uredinia hypophyllous and caulicolous, golden to orange yellow 
when fresh, whitish when dried, pulverulent, flat to somewhat 
pulvinate, circular to elliptic in outline, 0.2-0.8 mm. wide, rup- 
tured epidermis fairly conspicuous; urediniospores catenulate in 
short chains, variable in shape, broadly ellipsoid, obovoid to 
globoid, 18-24 » long, 14-18 » wide, wall colorless, 1.5-2.0 » thick, 
moderately verrucose with irregular warts; telia not seen. 


On Hypericum Scouleri Hook., Logan Pass, Trail near Hidden 
Lake, Glacier National Park, Montana, September 20, 1941, E. B. 
Mains (6121). 

The rust was first described by DeCandolle as Uredo Hyperi- 
corum. Winter (16) apparently first described the telia and 
placed the species in Melampsora because the telia are typical of 
that genus. For a number of years the rust was treated as a 
Melampsora having only uredinia and telia. According to the 
Sydows (14), Gobi and Tranzschel were the first to note that the 
uredinia differed in several important aspects from the uredinia 


1 Paper from the Herbarium and the Department of Botany, University of 
Michigan. 
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of species of Melampsora. Instead of having pedicellate spores 
and paraphyses as in other species of Melampsora the sori lack 
paraphyses and the spores are catenulate in short chains. Fischer 
(5) also found the same. They concluded therefore that the sori 
are caeomoid aecia and that the species has aecia and telia and 
lacks uredinia, and therefore is a melampsoropsis. In support of 
this interpretation Fischer states that intercalary cells occur in 
the spore-chain and the sorus is bordered by a slight layer of thin- 
walled cells suggesting a peridium. In the Montana collection it 
has not been possible to determine whether intercalary cells occur. 
Sections through the sori show a slight layer of large thin-walled 
cells at the margin sometimes extending a short distance upward 
under the ruptured epidermis. It is questionable that a peridium 
is formed. 

Klebahn (9) found uredinia having paraphyses on Hypericum 
humifusum and concluded that they belonged to M. Hypericorum 
and that therefore the species is an autoeumelampsora. However, 
the uredinia on H. humifusum were not associated with any other 
spore-form and although on the other collections the sori desig- 
nated as “caeoma”’ were found with telia the “uredo” sori did not 
occur. He reports an experiment in which somewhat scanty telial 
material giving weak germination was sown on several species of 
Hypericum, Abies pectinata, Picea excelsa and Larix decidua 
without results. He expressed considerable doubt concerning his 
conclusions and in 1914 he (10) described the rust on H. humi- 
fusum as a new species, Uredo (Melampsora?) hyperici-humifusi, 
and treated Melampsora Hypericorum as a melampsoropsis. The 
Sydows (14, 15) in their monograph of the rusts have followed 
this latter treatment. 

Dietel (2) has decided that the sori with catenulate spores are 
uredinia. He points out that they have never been reported as- 
sociated with pycnia and that they are produced in successive gen- 
erations during the summer. Also they are similar to the uredinia 
of species of Coleosporium and Chrysomyxa which produce aecia 
on conifers. He concludes that the rust is probably heteroecious 
with aecia on conifers and with uredinia and telia on species of 
Hypericum and that it belongs in a genus intermediate between 
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Melampsora and Coleosporium for which he proposes the name 
Mesopsora. 
The correct interpretation of the sori of this rust and its relation- 


ship to other species of the Melampsoraceae cannot be determined 
with certainty until its life history is worked out through cultures. 
Until such is done it seems best to follow Dietel’s treatment. The 
absence of pycnia strongly indicates that the sori are uredinial in 
function. If the rust is an autoecious melampsoropsis as suggested 
by the Sydows and Fischer it would be necessary to assume that 
only secondary or repeating aecia (aecidioid uredinia according to 
Arthur’s terminology) have been collected since pycnia have not 
been reported. Such a species would be unique in Melampsora: 
Since the rust appears to be fairly common in Europe, primary 
aecia accompanied by pycnia would be expected in some collections. 
If the rust is heteroecious as suggested by Dietel pycnia would 
not be expected on Hypericum. Also the negative results obtained 
by Klebahn in cultures of germinating teliospores on species of 
Hypericum would be expected. Since intercalary cells are known 
to occur in the uredinia of Coleosporium (Moss, 11) their presence 
as noted by Fischer in the uredinia of Mesopsora Hypericorum 
might be expected. 

The Sydows have reported M. Hypericorum from Europe, Asia 
Minor and Africa. It also has been reported from Australia and 
Japan but such reports may be based on misdeterminations of 
Melampsora Kusanoi Diet. As far as I am aware Mesopsora Hy- 
pericorum has not been previously reported for North Ainerica. 
Therefore the isolated occurrence of the species on an indigenous 
species of Hypericum is an interesting instance of disjunct distri- 
bution. 


MITRULA GRACILIS Karsten (Fic. 1, A-E) 


In his monograph of the Geoglossaceae of North America 
Durand (3) includes two species of Mitrula on mosses, M. gracilis 
Karsten and M. muscicola E. Henn. Only a few localities are 
given for each. M. gracilis is listed for Labrador and Newfound- 
land “attached to and evidently parasitic on Paludella squarrosa.” 
It is stated that Rostrup also has reported the species from Green- 
land. Apparently the only report of the species for the United 
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States is that of Seaver (13) who found it “on some species of bog 
moss in Geneva Creek Canyon, Colorado, at an elevation above ( 
8000 ft.” Only one collection of M. muscicola was reported by 
Durand in his monograph “on mossy stems (Webera nutans) . . . 
at about 7000 feet elevation, Laggan, Alberta.” In 1915 Durand 7 
(4) also collected it “on wet moss at the water’s edge, Lake Agnes, 
Alberta.” In the United States it is known only from collections 

made by Kauffman (8) at Tolland, Colorado, at 9,500 feet and | 
Leal, Colorado, at 8,600 feet. The two species are therefore rare 
for North America. Durand (4) states that he searched for them 
carefully but in vain at various points along the Alaskan coasts as far 
north as Skagway. In the United States only the three collections 
from Colorado have been made. The writer has sought for them 
for a number of years without success. However, in 1940 a Mitrula 
was found in moss around the margins of pools near the Hidden 
Lake Trail a short distance from Logan Pass. The fungus prob- 
ably was parasitic since it was fruiting in patches of dead moss. 
The following description has been prepared. 


Ascomata capitate, very variable, 10-30 mm. long, the ascoge- 
nous portion irregularly globoid, obovoid, ovoid, ellipsoid, reni- 
form, flattened globoid, or occasionally almost cylindric or spathu- 
late, 2-6 X 1.5-7 mm., smooth, convoluted, somewhat cerebriform 
or ridged when fresh, the ridges and convolutions more pronounced 
when dry, light orange-yellow to orange-buff (Ridgway) when 
fresh, darker when dried, cinnamon-rufous, the stipe slender, 1 mm. 
wide, equal or somewhat wider above, concolorous with the head 
or somewhat lighter, smooth when fresh, longitudinally furrowed 
when dried; asci clavate, 60-74 x 6-7 », pore staining blue with 
iodine, the ascospores fusoid-cylindric, 9-12 x 2-2.5 p, oblique or 
biseriate, the paraphyses filiform, slightly wider above, 1.5—-2 p, as 
long as the asci. 





Growing in and apparently killing moss, Aulacomnium palustre 
(Web. & Mohr.) Schwaegr. around margins of pools, Trail to 
Hidden Lake, Logan Pass, Glacier National Park, Montana, 8—20- 
41, E. B. Mains (6117). . 

The Montana collection is similar to those reported by Kauffman 
(8) as M. muscicola from Colorado. Since he did not give a 
description the following has been prepared from his collections in 






the Herbarium of the University of Michigan and from his notes. 
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Ascomata capitate, 10-20 mm. long, the ascogenous portion 
obovoid to subgloboid, 3-5 x 3-4 mm., pale ochraceous, darker 
when dried, even, rugose or lacunose-wrinkled, sharply differenti- 
ated from the stipe, the stipe slender, even, creamy-whitish, sub- 
pellucid, elastic, glabrous when fresh, yellowish brown and longi- 
tudinally furrowed when dried; asci clavate, 65-90 x 6-9», the 
pore staining blue with iodine, the ascospores fusoid-cylindric, 
10-14 x 2p, biseriate, the paraphyses filiform, slightly thickened 
above. 
































Fic. 1. Mitrula gracilis from Glacier National Park, Montana. A. Asco- 
mata arising from moss, approximately 1 x; B-E. Ascomata showing some 
of the variations in shape and surface, 5 X. 
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Growing on living moss in a swampy ground, Leal, Colorado 
(8,600 ft.), Aug. 11, 1917, C. H. Kauffman; on mossy stump, 
Tolland, Colorado (9,500 ft.), Sept. 14, 1920, C. H. Kauffman. 

According to Kauffman’s notes the stipes of his collections were 





much lighter in color than those of the Montana collection. When 
dried they show little if any difference. 

Mitrula gracilis and M. muscicola do not differ greatly accord- 
ing to the descriptions of Karsten (7) and Henning (6). In 
treatments where the species are separately maintained the prin- 
cipal differences noted are that M. gracilis has an orange-brown 
more or less even head and a lighter colored stipe whereas M. 
muscicola has a more convoluted, cinnamon-brown head and con- 
colorous stipe. Such variations may occur within a collection, as 
in the Montana collection. Although Durand treated them as 
separate species he did so doubtfully. Seaver also has expressed 
considerable doubt concerning their separation. Nannfeldt (12) 
in his recent article concerning the Geoglossaceae of Sweden has 
concluded that they are synonymous. With this the writer agrees. 
M. gracilis appears to have been more frequently collected in Eu- 
rope than in North America, although it is far from common. 
Its arctic and high alpine distribution probably accounts to some 
extent for the few collections. 
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SIX NEW INDIAN DISCOMYCETES 


Epitn K. Casu 


Among specimens of Discomycetes collected by Sultan Ahmad 
in various localities in India and Pakistan and sent to the writer for 
examination during the past few months, a specimen of Dasyscy- 
phella, two of Humaria, and three of Humarina appear to differ 
from any species of these genera that could be found in the litera- 
ture and are therefore named here as new. Type specimens of 
these fungi are deposited in the Mycological Collections of the 
Bureau of Plant Industry, Beltsville, Maryland, and duplicate ma- 
terial of some of them in the herbarium of the collector at Lahore, 
Pakistan. 


1. Dasyscyphella indica sp. n. 


Apothecia substipitata, ceracea, turbinata, flava, 1-2 mm. diam., margine 
et extus e pilis echinulatis, hyalinis, 40-50 x 3-4 albopruinosa; asci cylin- 
drici, apicibus attenuatis, octospori, 100-120 X 7-8; ascosporae hyalinae, 
anguste clavatae, multiguttulatae, 35-45 X 2; paraphyses tenues, usque 24 
inflatae ; excipulum hyalinum, plectenchymaticum. 


Apothecia substipitate, waxy, turbinate, 1-2 mm. in diameter, hy- 
menium plane, Capucine yellow,’ ferruginous when dry, exterior 
concolorous, white-pruinose, margin fimbriate; asci cylindrical, 
narrowed and with wall thickened at the tips, gradually attenuated 
to a short pedicel, eight-spored, 100-120 x 7-8 »; ascospores hy- 
aline, narrow-clavate, multiguttulate, acute at the lower end, often 
arcuate or sigmoid when free from the ascus, 35-45 X 2; para- 
physes numerous, delicate, only slightly enlarged at the tips up to 
2 »; exciple hyaline, plectenchymatous, hairs echinulate, hyaline or 


subhyaline, 40-50 x 3-4 un. 
On mossy bark of trees, Mussoorie, July 20, 1940, S. Ahmad 434. 
D. indica differs from Erinella corticola Mass., described from 
India (Kew Bull. 1898, p. 115, 1898), in the flexuous, instead of 
fusoid paraphyses, and from several other somewhat similar spe- 
cies of Erinella in the dimensions of the asci and spores. 


1 Except where noted, color readings are from Ridgway, R. Color stand- 
ards and nomenclature, Washington, D. C., 1912. 
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2. Humaria ahmadii sp. n.’ 


Apothecia sessilia, carnosa, 1-3 mm. diam., rubra, patelliformia; asci cylin- 
drici, octospori, ad apices rotundati, 180-190 X 18-204; ascosporae hyalinae, 
late ellipsoideae, uniseriatae, verrucosae, 2-guttulatae, saepe solum quatuor 
maturascentia, 15-20 X 9-12; paraphyses flexuosae, numerosae, ad apices 
usque 5-6 incrassatae; setae paucae, pallide brunneae, subacutae, simplices 
vel 1-2-septatae, 75-100 X 8-11 x. 


Apothecia sessile, fleshy, 1-3 mm. in diameter, bright red,* fading 
to pale olive gray or nearly white in dried specimens, patelliform, 
margin nearly even, excipular hairs short, inconspicuous; asci 
cylindrical, rounded at the apex, gradually attenuated toward the 
base, eight-spored, 180-190 x 18-20 »; ascospores hyaline, broadly 
elliptical, uniseriate, coarsely verrucose, two-guttulate, usually only 
four becoming mature, 15-20 x 9-12; paraphyses numerous, 
flexuous, unbranched, enlarged at the tips to 5-6; setae incon- 
spicuous, pale brown, subacute, simple or 1—2-septate, 75-110 x 
8-11 p. 


On the ground, Lahore, Pakistan, Nov. 24, 1947, S. Ahmad 2226. 

The very short, inconspicuous setae constitute the most distinc- 
tive character of this species. It appears to be close to Cheilymenia 
calvescens Boud., from which it differs in the shorter setae and 
coarsely verrucose, rather than minutely echinulate spores. 


3. Humaria pallidisetosa sp. n. 


Apothecia patelliformia, carnosa, 6-8 mm. diam., avellanea, margine den- 
ticulato; asci cylindrici, apicibus subobtusis, octospori, 200-250 x 13-15 4; 
ascosporae uniseriatae, hyalinae, late ellipsoideae, glabrae, 15-18 X 9-114; 
paraphyses numerosae, granulosae, ad apices 3-4; setae pallidissime brun- 
neae vel subhyalinae, flexuosae, angustae, usque 250-300 X 5-8 u, glabrae vel 
minute echinulatae,- septatae. 


Apothecia patelliform, soft fleshy, 6-8 mm. in diameter, wood 
brown to drab, drying cinnamon drab, margin minutely denticulate ; 
asci cylindrical, slightly flattened at the tips and narrowed below, 
eight-spored, 200-250 x 13-15; ascospores uniseriate, hyaline, 
broadly ellipsoid, smooth, 15-18 X 9-11; paraphyses numerous, 
granulose, 3-4 » at the apices; setae very pale brownish to sub- 
hyaline, flexuous, narrow, smooth to finely echinulate, septate, 
narrowed and rounded at the tips, 250-300 x 5-8 up. 


2 As pointed out by Kanouse (Mycologia 39: 655. 1947), Humaria is the 
valid generic name under the International Rules of Nomenclature for the 
species generally known as Lachnea or Patella. 

3 Ridgway color reading not made on fresh material. 
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On the ground, Rohtak, Punjab, Jan. 17, 1947, S. Ahmad 1776. 
The fungus is close to Patella gilva (Boud.) Seaver in dimen- 
sions, but differs from the latter in the nearly hyaline setae and in 
the color of the hymenium. 


4. Humarina plumbeo-atra sp. n. 


Apothecia cupuliformia, sessilia vel partim immersa, carnosa, glabra, mar- 
gine leniter crenata, 1.5—-2 mm. diam., violaceo-ardosiaca usque plumbeo-atra ; 
asci cylindrici apicibus obtusis, octospori, 130-175 X 12-15; ascosporae uni- 
seriatae, late ellipsoideae, glabrae, utrinque guttulatae, 13-14 x 7-9; pa- 
raphyses tenues, ascos superantes, apicibus 2.5-3.5m crassis; excipulum ex 
hyphis tenuibus plectenchymatice intertextis, extus cellulis angulosis 10-15 4 
diam. compositum. 


Apothecia sessile or partly immersed in soil, fleshy, smooth, mar- 
gin slightly crenate, 1.5-2 mm. in diameter, hymenium and ex- 
terior dark violet slate to plumbeous black, flesh purple when 
crushed ; asci cylindrical, obtuse at the tips, gradually attenuated 
below, eight-spored, 130-175 x 12-15; ascospores uniseriate, 
broadly ellipsoid, smooth, with one small guttule at each end, 13-14 
x 7-9 uw; paraphyses slender, longer than the asci, gradually enlarged 
to 2.5-3.5 at the tips; exciple composed of fine plectenchyma 
within, the outer layer of thin-walled, subglobose to angular cells 
10-15 in diameter. — 


On the ground beside a water course, Ladhar, Sheikhupura, Pun- 
jab, July 8, 1946, S. Ahmad 1640. 


Among the species nearest in color of the hymenium, Humarina 
purpurea Seaver has rough spores, and both Humaria plumbea Fr. 
and Peziza violacea Pers. ex Fr. have much larger apothecia. 


5. Humarina umbrina sp. n. 


Apothecia patelliformia usque plana, aliquantus plicata, carnosa, umbrina, 
7-8 mm. diam., extus glabra vel minute pustulata, margine subundulato; asci 
cylindrici, apicibus obtusis, octospori, 200-250 x 11; ascosporae uniseriatae, 
hyalinae, ellipsoideae, glabrae, 12-15 X 7-9; paraphyses flexuosae, apicibus 
usque 4-5 incrassatis et dense granulosis; excipulum e cellulis tenuibus, 
subglobosis usque 25 « diam. compositum. 


Apothecia patelliform to applanate, sessile, more or less plicate, 
fleshy, 7-8 mm. in diameter, hymenium Saccardo’s umber, drying 
sepia, exterior concolorous, smooth to minutely pustulate, margin 
slightly undulate ; asci cylindrical, obtuse at the tips, narrowed be- 
low, eight-spored, 200-250 x 11 uw; ascospores uniseriate, hyaline, 
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ellipsoid, smooth, 12-15 x 7-9 yw; paraphyses flexuous, unbranched, 
tips swollen to 4-5 p» and filled with fine yellowish granules ; exciple 
of thin-walled hyaline subglobose cells, 25 » in diameter. 


On the ground, Lahore, Pakistan, Nov. 24, 1947, S. Ahmad 2225. 

H. umbrina may be distinguished from Peziza saccardiana Cke. 
by the smooth spores. In P. sepiatra Cke. and P. sepiatrella Sacc., 
two species also similar in color, the spores are decidedly longer. 


6. Humarina zizyphi sp. n. 


Apothecia obconica usque turbinata, substipitata, 1-2 mm. diam., margine 
subundulato, sicco involuto, armeniaco-lutea usque ochraceo-aurantia, sicca 
daucino-ochracea ; asci cylindrici apicibus deplanatis, longe pedicellati, octo- 
spori, 100-150 X 13-15; ascosporae uniseriatae, hyalinae, glabrae, oblongo- 
ellipsoideae, guttulis parvis numerosis impletae, 20-25 x 10-11 #; paraphyses 
abundantes, hyalinae, granulosae, ad apices 2-34 inflatae, circa 504 infra 
apices ramosae; excipulum subhyalinum e cellulis irregulariter angulosis 
15-25 uw in diam. compositum. 


Apothecia obconic to turbinate, substipitate, 1-2 mm. in diam., 
margin slightly undulate and inrolled when dry, hymenium apricot- 
buff to ochraceous orange, carrot red to ochraceous tawny when 
dry, exterior concolorous, smooth; asci cylindrical, flattened at the 
tips, long pedicellate, 100-150 x 13-15; ascospores hyaline, 
smooth, oblong-ellipsoid, filled with many small oil globules, 20-25 
x 11-12; paraphyses abundant, hyaline, granulose, branched 
about 50 below the tips, slightly swollen to 2-3, at the tips; 
exciple subhyaline, composed of irregularly angular cells 15-25 » 
in diameter. 


On stones and on dead branches of Zizyphus jujuba, Ladhar, 
Sheikhupura, Punjab, Sept. 23, 1941, S. Ahmad 419. 

In the form and size of the spores this fungus resembles Huma- 
rina waterstonii Seaver described from Bermuda on seeds of Livi- 
stona chinensis (Mycologia 31: 533. 1939), but differs from that 
species in the host plant and in the paler hymenium. } 


U. S. PLant Inpustry Station, 
BELTSVILLE, MARYLAND 











A STUDY OF THE TEMPERATURE AND 
HUMIDITY REQUIREMENTS OF 
ASPERGILLUS NIGER’ 


Joun Ty_Ler BonNER 
(wiTH 3 FIGURES) 


There are a number of reasons why the temperature and hu- 
midity relations of fungi are important. First they are of physio- 
logical interest for they affect and limit the fundamental processes 
of growth and development. Also, of a more practical nature, 
they both provide information helpful in the problem of fungus or 
mildew control, and they are useful in laboratory tests of vulner- 
ability or resistance of items to fungus attack, where the optimum 
conditions of temperature and moisture must be known. 

Aspergillus niger was chosen as the organism for this study both 
because of its widespread occurrence and because of its frequent 
use as a test organism. (The latter is especially true of the strain 
chosen: United States Department of Agriculture No. Tc 215- 
4247.) 

MATERIALS AND METHODS 


The technique used was basically that of Galloway (1935). 
Briefly, small squares of cellophane streaked with fungus spores 
were suspended on threads over solutions of different concentra- 
tions of calcium chloride, giving atmospheres of different relative 
humidities. Since details of the methods play an important role 
in the reproducibility of results, they will be described here. 

Aspergillus niger was grown in Petri dishes on the following 
media: Dextrose, 30 gm.; NaNO,, 30 gm.; K,HPO,, 1.0 gm.; 
MgSO,, 0.25 gm.; KCl, 0.25 gm.; agar, 15 gm.; distilled water, 

1 This study was carried out during the war as part of a tropical deteriora- 


tion research program at the Aero-Medical Laboratory, Wright Field, Day- 


ton, Ohio. 
The author wishes to express his gratitude for the invaluable technical 
assistance of Mrs. Roberta Dingwall. 
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1000 ml. (pH adjusted to 6.8). The spore load was obtained from 
cultures that had grown at room temperature from seven to four- 


teen days. 
The squares, onto which the spores were placed, were made 


FORCEPS 
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STREAK OF SPORE OF 
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METHOD OF PLACING CELLOPHANE SQUARES IN TEST CHAMBERS 


Fic. 1. Diagram illustrating the technique used. 
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from strips of cellophane * which had been immersed in five per 
cent malt extract (Difco) solution for ten minutes, dried in room 
air, and cut into squares 1 X 1 cm. Each square was strung onto 
a piece of number fifty white cotton thread and held by a simple 
knot. They were not sterilized because the germinating spores 
could always be identified as Aspergillus niger under the micro- 
scope. In the few instances where contaminants appeared, the 
squares were discarded. 

To place a streak of spores on a square, the cellophane square 
was folded back so that two corners met and the fold was brought 
in contact with the surface of the fungus culture. This fold, 


TABLE 1 


CONCENTRATION OF CALCIUM CHLORIDE SOLUTIONS (AS DETERMINED BY 
THE HARVEY (1910) METHOD) AND THE ESTIMATED RELATIVE 
Humipity OveR THESE SOLUTIONS (OBTAINED FROM 
DaTA OF THE Dow CHEMICAL COMPANY) 


Concentration of Estimated Relative 
Solution Humidity 
26.5% 70% 
21.9% 78% 
17.1% 85% 
10.0% 93% 


studded with spores, was then rubbed gently against a piece of 
filter paper to even their distribution. The inoculated squares 
were than suspended over various concentrations of calcium chlo- 
ride solution in 16 oz. French square bottles so that there were 4 
squares in each bottle (Fic. 1). 

Four different concentrations of calcium chloride solutions were 
prepared and each solution was divided so that 30 ml. were dis- 
pensed in a number of the 16 oz. French square bottles. The 
concentrations of the solutions were carefully checked by the 
Harvey (1910) technique. From information generously sup- 
plied by the Dow Chemical Company (1945) it was known what 
relative humidities could be expected over such solutions. This 
information is recorded in table 1. 

The bottles containing the squares were placed in an incubator 
in which a fan had been installed to ensure constant temperatures 

2 The cellophane used was Du Pont PUT-O (30 gms. per square meter) 


which has received no special surface coating treatment of any sort, but is 
merely pure, regenerated cellulose. 














» per 
“oom 
onto 
mple 
Ores 
icro- 

the 


uare 
ught 
fold, 


BY 


e of 
ares 
hlo- 


re 4 


vere 
dis- 
The 

the 
sup- 
vhat 
This 


ator 
ures 


ter ) 
ut is 





ras 





BONNER: ASPERGILLUS NIGER 731 





and to prevent any temperature gradients. The length of time for 
the temperature inside a French square bottle (kept at room tem- 


perature, 24° C.) to reach equilibrium with the oven temperature 
was determined. By use of thermocouples it was found that at 
the near extreme incubator temperature of 45° C., in one-half hour 
the temperature inside the bottle was 1° C. low, and in one hour it 
had reached the incubator temperature. 

The technique for making the germination observations was 
to remove a square from the bottle and fix the spores on the cello- 
phane for staining by holding the surface containing the spores over 
steam rising from boiling water for about one-half to one minute. 
The square was then immersed in Linder’s Lacto-phenol-cotton- 
blue, which was used as a mounting and staining fluid, and 
heated gently on a slide, under a cover-slip, to flatten out the 
cellophane. 

The germination times were established by making stained prep- 
arations of replicates of any one experiment at different intervals of 
time approaching the expected germination time as determined by 
preliminary tests. The four sets of slides of each determination 
were carefully examined microscopically and an estimated germina- 
tion time was established. The times are expresseda +b. Thea 
indicates the most probable time; + b the range of time within 
which germination certainly occurs (TABLE 2). 

In this study “germination” is defined as that stage of develop- 
ment where the sides of the germ tube are first parallel, and “ger- 
mination time” is defined here as the length of time required for 
at least ten spores to germinate on a cellophane square. This is 
contrary to the procedure used by many (see, for instance, Well- 
man and McCallan, 1942) where the per cent germination is plotted 
against time, and “germination time” is arbitrarily chosen as the 
time when fifty per cent, or some other per cent, germination has 
occurred. The reason for not using such a method is twofold: (1) 
it is difficult to get an even distribution of spores on the cellophane 
squares when using Galloway’s (1935) technique, which is neces- 
sary to establish per cent germination, but more important, (2) 
from the practical point of view it is of greater value to know when 
the first spore germination will occur than to know the average 


time for all spores. This point was clearly shown, when in some 
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instances the per cent germination remained extremely low, but the 
few that did germinate grew and sporulated. (For example see 
figure 3, F.) 


RESULTS 


The germination time of Aspergillus niger USDA No. Te 215- 
4247 was determined at 10°, 20°, 30°, 40°, 45°, 50° C. and at the 
following relative humidities for each of those temperatures: 100%, 
93%, 85%, 78%, 70%. Most determinations were checked in at 


TABLE 2 


GERMINATION TIME OF Aspergillus niger AT DIFFERENT 
TEMPERATURES AND RELATIVE HUMIDITIES 





Temperature Relative Estimated | Number of 
in °C. Humidity ee. | a 
10 100 | >100 | 1 
20 100 3 44 4 
20 93 | i241 | 4 
20 85 17 +3 | 4 
20 78 | >100 1 
30 100 4 +1 4 
30 93 5.5+1 4 
30 85 9 23 4 
30 78 | 48 +3 4 
30 70 | >100 | 1 
40 100 65+ 5 | 4 
40 93 3.54 .5 4 
40 85 8 +2 4 
40 78 33 +3 4 
40 70 > 100 | 1 

| 
45 100 17 +5 | 2 
45 93 7 +2 4 
45 85 9 4.2 | 4 
45 78 50 +5 | 2 
45 70 | >100 1 
a 
50 100 | >100 1 


least four separate experiments. This checking was found neces- 
sary after preliminary experiments which showed that the vari- 
ability of results was large. However, in a few instances the re- 
sults were sufficiently definite to warrant fewer checks. The data 


from these experiments are recorded in table 2. 
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In order to appreciate fully the results given in table 2 they 
must be displayed in the form of a graph, but since there are three 
variables, ideally a three-dimensional: graph is required. Taking 
heart from the ecologists (see Shelford, 1929) who have been con- 
fronted with the same problem, a two-dimensional graph has been 


RELATIVE HUMIDITY IN PERCENT 


GERMINATION 
| IN HRS 


TEMPERATURE IN °C 


in Malt 





70 75 80 85 90 95 100 


Fic. 2. Germination curves. 











734 Mycotocia, Vor. 40, 1948 


drawn (FIG. 2) in which the abscissa is relative humidity, the 
ordinate temperature, and “germination time” is represented by a 
family of curves. 

The salient characteristics in relation to temperature and hu- 
midity that can be observed for Aspergillus niger in figure 2 are 
primarily the following: the optimum conditions for growth are 
at a relative humidity near 93 per cent, and at a temperature near 
40° C; at 100 per cent relative humidity the optimum temperature 
is near 30° C. Thus we find that the optimum condition for 
growth for this species is not at saturation and that the optimum 
temperature varies with different humidities. 

It should be clearly understood, when interpreting the graph in 
figure 2, that for two reasons the accuracy of the curve is limited: 
(1) as stated above the points on the graph are the “estimated” 
germination time within a range of time where it is certain germi- 
nation occurred. Although these “estimated” points are believed 
to be fairly accurate, they are to a limited extent arrived at by 
human judgment and not entirely by objective measurement. (2) 
There are relatively few points on the graph and therefore there has 
been a considerable amount of interpolation and extrapolation and 
the possible error is multiplied by the fact that it is in three di- 
mensions. 

During the course of these experiments it was noted that the dif- 
ferent conditions imposed on the germinating spores of Aspergil- 
lus niger definitely affected its morphology. It was especially true 
that under extreme conditions abnormalities in pattern occurred. 
These abnormalities were of two types. One occurred at high tem- 
perature, 45° C., and at high humidities, 100 per cent and 93 per 
cent, where the spores were greatly swollen (Fic. 3, A). Under 
optimal conditions slight swelling occurred (Fic. 3, B), but in these 
extreme cases the spore swelled to over ten times its normal vol- 
ume. This swelling in no way prevented germination, as evi- 
denced in figure 3, A. At 2 higher temperature, 50° C., where 
no germination occurs, there was no evidence of any swelling, in 
fact the spores showed signs of degeneration. The second type 
of abnormality appeared at low relative humidities, 70-78 per cent 
at all viable temperatures. In these instances the spore appeared 
to be of normal diameter, but the germ tube was enlarged (Fic. 
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Fic. 3. Germinating spores. 
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3, C), sometimes even spherical (Fic. 3, D), rather than the nor- 


mal thread-like construction. If the experiment was allowed to t 
run for extended periods of time, often different types of peculiar t 
segmented, flat, fanlike hyphal clusters resulted (Fic. 3, E, F). ( 
This apparently does not inhibit sporulation, as seen in figure 3, F { 


where a sporangiophore rises from the center of the abnormal 


mycelium. 
DISCUSSION 


A comparison has been made between the results obtained here 
on Aspergillus niger with those to be found in the literature. Very 
little complete work has been done on the temperature and hu- 
midity requirements of any one fungus. Although Groom and 
Paniset (1933) give some data, the only work I have found that is 
sufficiently parallel to this study so that comparisons can be fruit- 
fully made is that of Tomkins (1929). 

Tomkins made detailed studies of two fungi: Alternaria citri and 
Trichoderma lignorum. His results, which are essentially similar 
for both of these fungi, differ in three major respects from Aspergil- 
lus niger: (1) The optimum relative humidity for Tomkins’ fungi 
is 100 per cent, whereas for Aspergillus niger it is nearer 93 per 
cent. (2) In his fungi the optimum temperature is the same for 
all relative humidities, which is not true for Aspergillus niger. (3) 
In his fungi the temperature minimum becomes lower the higher 
the relative humidity, whereas in Aspergillus niger the temperature 
minimum is approximately constant between relative humidities 
of 85 to 100 per cent. 

The reason for these major differences could be found in a num- 
ber of directions. Tomkins’ technique is very different—for in- 
stance he measures growth rate instead of germination time. Fur- 
thermore his actual testing conditions differ radically from those 
used here. 

But also it is quite conceivable that different fungi vary in their 
response to temperature and humidity. To examine this point a 
survey was made of the minimum, optimum and maximum temper- 
atures and humidities of numerous fungi. Briefly the following 
information on temperatures was obtained: 
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In a fairly representative group of mildews the range of mini- 


mum temperature for forty-four fungi is from — 6° C. to 15° C., 
the range of optimum temperatures for fifty-one fungi is from 10° 
C. to 45° C., and the range of maximum temperatures for thirty- 
two fungi is from 25° C. to 51° C. 

Similar data on humidities show that the minimum relative 
humidity for fifty-eight fungi is from approximately 70 per cent to 
approximately 98 per cent. Furthermore, the frequency distri- 
bution of minimum relative humidities for the fifty-eight fungi is 
fairly even between the limits of the range. 

We have then ample evidence that fungi differ greatly in their 
response to temperature and humidity. 

Unfortunately the basic problem of how temperature and hu- 
midity affect the processes of growth and development in any fun- 
gus, and what it is in different fungi that is affected so specifically 
by these environmental conditions, remains completely obscure. 
If anything is indicated it is that the relationship between the three 
variables, (1) species of fungus, (2) temperature, and (3) hu- 
midity, must be extremely complex. The results on Aspergillus 
niger will serve only to expose more fully the fundamental problem 
though their practical value will be more immediate. 


SUMMARY 


The combined temperature and relative humidity requirements 
of Aspergillus niger were studied with the following results: The 
optimum conditions for growth are at a relative humidity near 
93 per cent and at a temperature near 40° C.; at 100 per cent rela- 
tive humidity the optimum temperature is near 30° C. Thus for 
this species the optimum condition for growth is not at saturation 
and the optimum temperature changes with different humidities. 

A general survey of the literature shows that the variability 
among fungi in their response to temperature and humidity is 
great, indicating that there is no simple temperature-humidity re- 
lationship for fungi. 

DEPARTMENT OF BIOLoGcy, 
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EXPLANATION OF FIGURES 


Fic. 2. Graph showing the effect of temperature (ordinate) and relative 
humidity (abscissa) on the germination time (family of curves) of Asper- 
gillus niger. 

Fic. 3. Photomicrographs showing the effect of different combinations of 
temperature and humidity on the morphology of the germinating spore of 
Aspergillus niger. A. (300 X) Spores germinating at high temperature 
(45° C.) and high relative humidity (100%). B. (300 x) Spores germinat- 
ing under optimal conditions (40° C., 93% RH). C, D. (300) Spores 
germinating at low relative humidities (70-78%) and optimal temperatures 
(30-40° C.). E, F. (75 X) Growth obtained if the fungus is kept for an 
extended time (3-5 weeks) under dry conditions (70-78% RH) at an 
optimal temperature (30° C.). Note how the hyphae spread out into fan- 
like processes and that in F normal sporangiophores can be seen. 
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TWO SPECIES OF COPRINUS WITH NOTES 
ON THEIR CULTURAL CHARACTERS 


Morten LANGE ! 
(wITH 4 FIGURES) 


The present paper deals with two species of Coprinus; the one 
being identified with a previously described but little known species, 
the other believed to be previously undescribed. Both have been 
grown in culture and notes are given about their cultural characters. 
The descriptions, however, are drawn from material grown under 
natural conditions, if not otherwise stated. 


CopRINUS COTHURNATUS Godey ap. Gillet 1878. (Fic. II, IIT) 


Pileus 1.2-2.0 cm. high before expanding, ovate, subovate, ex- 
panding through campanulate to almost flat, slightly umbonate, 
edge recurving and splitting irregularly; whitish then grayish, 
plicate:striate nearly to the centre, disc not sharply delimited. 
Veil rather prominent on young specimens, of a dense, granulose 
to somewhat filamentous covering (especially towards the margin, 
which on young buds is connected with the stipe by fibrils), dingy 
whitish, in places with a reddish avellaneous tinge (conf. below), 
on mature specimens left as a few scurfy, brownish patches on top 
of cap. Flesh very thin, watery white. Lamellae free, narrow, 
rather crowded, with a varying number of smaller ones between ; 
white, turning black over all (through pale pinkish cinnamon) ; 
spores ripening simultaneously, edge floccose, remaining white 
until deliquescing. Stipe 5-6 cm. long, 3-5 mm. thick, terete or 
slightly compressed, attenuated upwards, white, scabrose-tomen- 
tose from short fibrils (very much so towards the base which is 
also covered with distinct, granulose veil-remnants and tinged red- 
dish avellaneous), distinctly hollow, not fragile. Odor and taste 
nauseating, somewhat like Coprinus narcoticus, rather pronounced. 
Sporeprint black. 


1 University of Copenhagen, Botanical Laboratory. The main part of this 
work was carried out while the author was studying in the laboratory of 
Dr. A. H. Smith, University of Michigan Herbarium, Ann Arbor, Michigan, 
United States of America. 
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Spores 11.6-14.2 X 7.6-9.5 x 8.3-10 pw, mostly 12.5-13 x 8-9 p, 
broadly ovate, usually slightly flattened, some of them obscurely 
angular in face view, dark umber in H,O (coal black in KOH), 
truncate, germ pore conspicuous, slightly eccentric, about 2.5 
broad. Basidia 4-spored, more or less dimorphic, 30-45 x 10- 
lly, sterigmata 2-3, long. Paraphyses pear-shaped. Pleuro- 
cystidia 18-30(50) x 15-40, scattered to rare, vesiculose and 
soon collapsing. (All material raised in culture has been abso- 
lutely devoid of pleurocystidia). Edge of gills made up of pear- 
shaped, subglobose or globose cells, 15-35 » broad, borne on thorn- 
like projections on cylindric filaments 3-8, broad. Gill trama 
interwoven, cells about 3-5 broad. Veil of cap similar to the 
tissue of the gill edge but inflated cells averaging somewhat larger 
(15-80 »), slightly incrusted, readily collapsing, often with brown- 
ish amorphous material between. Clamp connections demonstrated 
on mycelium (see below) but not in fruitbody. 


Habit, habitat and distribution. Fasciculate, in large clusters, 
on old, decaying haystack. May 21-25, 1947, Arboretum, Ann 
Arbor, Mich., U. S. A., leg A. H. Smith and M. Lange (Lange 
718, 719). Previously recorded from France, Switzerland and 
England. 

Observations. The specimens grown in vitro show a very prom- 
inent veil, which on young buds forms conspicuous warts. Stem 
and veil both turn brick red a few seconds after being touched and 
after some minutes fade to vinaceous brown or avellaneous. These 
characters are more difficult to ascertain on specimens found in na- 
ture, but are very striking on those produced in culture. 

The peculiar color reaction of the veil and stem gives C. cothur- 
natus some similarity to C. dilectus and C. roseotinctus, but I do 
not believe there is any close relationship since these species have 
anotiier type of veil. C. cothurnatus evidently belongs in the group 
of C. niveus and C. semilanatus by virtue of similar veil and spore 
characters, and appears to be very close to the latter, from which 
the changing color of the veil and differences in shape and size of 
spore distinguish it. It is not without some doubt that I give this 
interpretation of C. cothurnatus, a species badly treated or ignored 
in modern literature, but the original description, as given by Sac- 
cardo, fits my plant well, except for the mention of the gills turn- 
ing black through “flesh color.” No detailed description of the 
microscopic characters of C. cothurnatus is known to me. Al- 
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though the plant originally was recorded from cow dung, Martin 
(1904-05) finds it on humus, in the spring, thus better correspond- 
ing—if correctly interpreted—to the present find. I have had no 
access to Gillet’s work (1. c.) but have seen a copy of the illustra- 








Fics. I-II. Microscopic characters of Coprinus cothurnatus and 
C. myceliocephalus. 


tion (kindly made for me by Dr. J. Favre in Geneva)—it very 
much recalled the present plant. 

Cultural characters. Spores spread on horse dung agar germi- 
nate readily in less than 24 hours at 18° C. (almost 100%). Paoly- 
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spored mycelium is provided with clamp connections. Single- 
spore mycelia were isolated and mated together (Tas. 1). The spe- 


cies, accordingly, is heterothallic and bipolar. Fruitbodies form 






rather readily about a month after the inoculation both on agar 
in test tubes and on sterilized horse dung. 


TABLE 1 
Coprinus cothurnatus Gop. RESULT OF PAIRING OF 10 HAPLOID MYCELIA. 
+ indicates formation of clamp connections and spore producing fruitbodies. 


oe SS 8: 8 68 
A - - - + + + + + “+ 
Cc - - - + + + + + + 
D- - - + + + + 
H-- - - + + + + 
F + + + + - - - 
E+++ + - - - 
G++++- - - 
B++++- - - - - 


Coprinus myceliocephalus sp. nov. (Fic. I, IV) 

Pileus 0.4-0.8 (2.0) cm. altus, initio globosus, postea ex ovato expansus, 
velo universali valido, albo,-in squdmas adpressas lacerato obtectus, sub velo 
striatus, ex pallide cinnamomeo nigricans. Lamellae liberae, subconfertae, 
ventricosae, initio albae, dein cinnamomeae, tandem nigrae, marginibus floc- 
culosis, albis. Stipes 4 x 0.2 (12 X 0.3) cm., flocculosus, cavus, albus. Odor 
et sapor nulli. Sporae (12.5) 14-17 x 10-12.5 (14) x 9-9.5 4, subcordatae, 
subangulatae. Pleurocystidia 140-175 x 25-40 u, cylindrica, saccata. Cheilo- 
cystidia 50-150 x 25-40 u. Basidia tetraspora. Velum universale ex hyphis 
mycelioideis, 2-8 » latis contextum. Typus (M. Lange C. 88) in Mus. Bot. 
Hauniensi et in Herb. Univ. Mich. depositum, e fimo vaccinum ex Brewster 
Co. Texas Americae borealis habito natum aluit M. Lange, 5-5—48. 


Pileus 0.4-0.8 cm. high before expanding (in culture up to 2.0 
cm. high), nearly globose at first, then ovate, expanding to + um- 
bonate, with edge recurving and somewhat splitting at maturity. 
Veil prominent, a thick, white, fibrillose coating, breaking up in 
adpressed patches during expansion and still conspicuous on del- 
iquescent cap, the larger patches especially on and around the 
umbo. Surface of cap exposed between patches when expanding, 
somewhat viscid, watery cinnamon-brown, turning black through 
grayish brown. Edge of cap fibrillose. Flesh whitish, thin. 
Lamellae free, moderately crowded, 2-3.5 mm. broad, white at ; 
first, soon pale grayish brown, then blackening through ashy gray. 
Edge prominently white floccose at first, deliquescing from the 
edge. Spores ripening simultaneously on whole gill. Stipe 4 cm. 
long, 2 mm. thick (in culture up to 12 x 0.3 cm.), white; young 
stipe densely clad by a white filamentous coating, when old with 
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ingle- more scattered fibrils; cylindric, slightly tapering above, the base 

e spe- slightly bulbose, with remnants of the velum partiale ; hollow, flesh 

form whitish. Odor and taste faint. Sporeprint black. 

agar Spores (12.5)14-17 x 10-12.5( 14) x 9-9.5 py distinctly flat- 
tened, + angular-subcordate in face view, elliptic in side view, 
impellucid, nearly black (coal black in KOH); germpore large, 
apical or nearly so; some few spores deformed, with two germ- 
pores. Basidia 4-spored, somewhat dimorphic, broadly clavate, 

_ short to long pedicellate, 25-40 x 12-14 y incl. sterigmata (about 

ansus, 

» velo 

ertae, 

} floc- 

Odor 

datae, 

heilo- 

yphis 

, Bot. 

wster 

» 2.0 

um- 

rity. 

,. = Fic. III. Coprinus cothurnatus. 

del- 

the 4). Pleurocystidia rather numerous, 140-175 x 25-40», in- 

ling, flated cylindric, sac-shaped, apex broadly rounded to somewhat 

ough acuminate, thin-walled, readily collapsing. Cheilocystidia numer- 

thin. ous, similar to pleurocystidia or considerably shorter, some being 

e at nearly globose, 50-150 x 25-45. Paraphyses broadly pear- 

pray. shaped. Gill trama not prominent, interwoven, of elongated, some- 

the what branched cells, generally 5-10, broad, some few inflated, 

cm. much broader. (A section of young bud shows a loosely inter- 

MINE woven tissue between gill edges and stem, of which the cheilo- 


with cystidia form a part.) Veil on cap made up of interwoven hyphae 
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of a mycelioid character, 2-8 » broad. Outer layer of veil in young 
buds shows a considerable number of narrow but rather thick-walled 
hyphae. Nuclei are seen mostly in this part of the veil on fixed 
and stained material. On older caps the veil consists almost ex- 
clusively of somewhat wider, more thin-walled and irregularly 
branched hyphae. The filaments on the stem are made up of 
shorter hyphae of this latter type. No clamp connections seen in 
any part of fruitbody, but demonstrated in mycelium (conf. below). 


Habit, habitat and distribution. Single, occasionally few to- 
gether, on dung’of cow and goat. Texas, Galapagos Islands. 

Material studied. M. Lange C. 88-type, developed in vitro in 
laboratory on cow dung from SE. of Santiago Peak, Brewster Co., 
Texas, U.S.A. May 5, to 11, 1947 (the dung collected April 7, by 
R. McVaugh) ; M. Lange C. 36, Cultures obtained from goat dung 
collected on the Galapagos Islands were furnished through the 
courtesy of Professor G. W. Martin, Univ. of Iowa, Iowa City, 
Iowa. 

Observations. The description is drawn from specimens which 
occurred with other Coprini on the moistened dung, and should be 
considered exactly corresponding to what will be met in nature. 
Of the Galapagos plant I have seen only specimens raised in pure 
culture, on sterilized substrate. These differ slightly in average 
size and shape of spores: 16-18  12.5-14.5(15) x 9.5-10 pw, some 
of them more distinctly angular, and many of them (in some 
mounts up to 20 per cent) with two germpores; these spores often 
collapse before maturity and very likely are sterile. I deem this 
character much too inferior to give the Galapagos plant the rank 
of a distinct species or variety. 

The closest relative previously described in literature seems to be 
C. vermiculifer Joss. (Josserand, 1944). It has the same type of 
veil, especially in young stages, and the same type of gills with a 
floccose edge occasionally splitting. Microscopically the species 
are easily separated on account of the very different spores and the 
lack of clamp-connections in the veil tissue. Macroscopically the 
species must be very hard to distinguish. I have looked for ade- 
quate descriptions of similar species from the tropics and sub- 
tropics, but the generally very brief diagnoses have not permitted 
me to identify C. myceliocephalus with any of them. 
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The species fruits very readily on 


in young CULTURAL CHARACTERS. 
on sterilized dung, sometimes as early 


k-walled horse dung agar as well as 
on fixed as 11 days after the inoculation and after the development of a very 
cnearesed vigorous white, aerial mycelium. The spores germinate in a very 
regularly 
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mycelium on an agar-plate seem to stimulate the germination of 
the neighboring spores, and some young mycelia will generally de- 
velop in the outskirts of the older one. The first hyphae grow 
close to the agar surface, but in a distance of about 2-3 mm. from 
the germinating spore aerial hyphae develop, some of which are 
provided with very prominent and well developed clamp-connec- 
tions, two or three at the same transversal wall (Fic. Ie). As far 
as I know, this phenomenon, described for instance from Conio- 
phora, has not previously been noticed for a species of Coprinus, in 
spite of the thorough study of the cultural characters of this genus. 
It has been observed as a regular feature of all mycelia studied of 
this species including the single-spore mycelia, but the clamp- 
connections seem to occur with a varying frequency from plate to 
plate. They are most constantly seen on the first aerial hyphae, 
and never observed on hyphae growing down in the agar. Ten 
single-spore mycelia were isolated (from both strains). All pro- 
duced normal fruitbodies, the spores of which gave rise to a sec- 
ond generation. From this it is evident that the species is truly 
homothallic. 

Temperature: Mycelia were placed in constant temperature 
chambers at different temperatures. As one would expect, know- 
ing the place of the origin of the cultures, the growth was very 
vigorous at 35° C., slightly slower at 22° C., and at 15° C. nearly 
zero. Cultures kept at 18° C. will sometimes develop normally, 
but sometimes stop growing after a while. The lower limit for 
normal growth thus appears to be about 20° C. and is considerably 
higher than for Coprini from cooler climates. 

Light: The species requires light for normal fruiting. In the 
dark, long stipes develop with small brownish caps, the veil be- 
comes very much reduced, and these caps never open. They col- 
lapse after a while without ripening spores. Some cultures de- 
veloped no buds at all in the dark. 
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Laboratorium of the University in Copenhagen, where my culture 
work was carried out, I owe a debt of thanks for granting me the 
necessary facilities. The latinizing of the diagnosis is by Tyge 


Christensen. 
LITERATURE CITED 


Gillet, C. C. 1878-90. Les champignons qui croissent en France. 
Paris, 3 vols. 

Josserand, M. 1944. Etude sur quelques Coprins. Bull. Soc. Myc. 
Fr. 60: 5-18. 

Martin, Ch. Ed. 1904-05. Contribution a la flore mycologique suisse 
et plus spécialement genevoise. Bull. Trans. Soc. Bot. Genéve 
11: 110-130. 

Massee, G. 1896. A revision of the genus Coprinus. Ann. Bot. 10: 
125-184. 

Saccardo, P. A. 1887. Sylloge Fungorum. Vol. V._ Patavii. 


EXPLANATION OF FIGURES 


I. Coprinus myceliocephalus. A, spores in face view; A,, spore in side 
view ; B, two basidia; C, two paraphyses; D, pleurocystidia; D,, short cheilo- 
cystidium; E, hyphae from mycelium with triple and double clamp-connec- 
tions; F, hyphae from veil of young cap; F,, hyphae from flocci on stem; 
(A and A, X 1000; B-F x 500.) 

II. Coprinus cothurnatus God. A, elements from veil on cap; B, mycelium 
with clamp-cennection ; C, two basidia; D, two paraphyses; E, two spores in 
face view; E,, spore in side view. (A-D xX 500; E and E, X 1000.) 





MYCOLOGICAL NOTES. IX 
C. L. SHEAR 
37. THe GENUS VENTURIA AND A PRroposeD LECTOTYPE 


De Notaris in his original publication of the genus Venturia 
(Atti Sci. Ital. 6: 484. 1844) described two species, V. rosae and 
V.dianthi. It might naturally be expected that subsequent authors 
would have based their concept of the genus on one or the other 
of these species, but this was not the case, the type method of fixing 
the application of generic names having not yet been proposed. 
Cesati and de Notaris (Comment. Soc. Crittogam. Ital. 1: 225. 
[Reprint p. 51.] 1863) transferred other species to the genus, in- 
cluding V. dickei (Berk. & Br.), V. eres (Berk. & Br.), V. macro- 
trichia (Berk & Br.), and V. chaetomium (Cda.). 

Saccardo (Sylloge Fungorum 1: 586. 1882) took the genus in 
the sense of Cesati and de Notaris (l.c. 1863) “pro minore parte” 
rather than as first set up by de Notaris. He noted that the two 
original species were setose Pleosporas for which at a later date 
(Syll. Fung.2: 285. 1883) he established the genus Pyrenophora. 
In his compilation he included species referred to the genus by 
Fries, Cooke, Karsten, and others as well as a number added by 
himself to make up a heterogeneous group of forty species. 

In 1886 Berlese and Saccardo (Ann. Soc. Ven. Trent. 10: 174) 
proposed a new genus, Proventuria, based on the original Venturia 
rosae de N. (Pyrenophora rosae {de N.| Sacc.), a study of authen- 


tic specimens having shown that the ascospores were uniseptate 


and brown rather than muriform. The other original species, lV. 
dianthi, was renamed Pyrenophora notarisii Sacc. (Syll. Fung. 2: 
285. 1883) as already noted. 

Since the publication of the Sylloge the general usage of mycolo- 
gists and phytopathologists has been that of Saccardo. However, 
even a casual study of the various species included by Saccardo 
shows that several genera are represented, so that in order to apply 
the name in a definite manner and to avoid further confusion, the 
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name should be conserved and typified by a species representing 
the most general current usage. The best known group of species 
is that including V. inaequalis (Cke.) Wint. and V. pyrina Aderh. 
On account of their great economic importance as the cause of 
apple and pear scab they have been thoroughly investigated. Their 
conidial form is Fusicladium. Until we have more complete in- 
formation in regard to many of the other species now included in 
the genus no satisfactory, complete segregation can be made. 

Clements and Shear (The Genera of Fungi, p. 267. 1931) pro- 
posed as the type V. chlorospora (Ces.) Karst. which Ellis and 
Everhart (No. Amer. Pyren. p. 138. 1892) noted as a synonym 
of V. inaequalis (Cke.) Wint., although they are now regarded as 
distinct species. But it is perhaps better to take V. inaequalis as 
the type since it is the more familiar species. Bisby and Mason 
(Trans. Brit. Myc. Soc. 24: 172. 1940) state that Venturia 
should be conserved and included in their list of species, V. aucu- 
pariae, V. chlorospora, V. inaequalis, and V. pirina. 

In 1923 Sydow (Ann. Myc. 21: 171) protested the action of 
Saccardo and Berlese, as mentioned above, in transferring the two 
original Venturia species of de Notaris to other genera and using 
the name for another group of heterogeneous species. He pro- 
posed a new genus, Spilosticta, typified by V. rumicis (Desm.) Cke. 
and added a new species, S. bistortae. Species of this genus were 
characterized by buried foliicolous perithecia and an Ovularia 
conidial stage. For the leaf inhabiting species with a Fusicladium 
conidial stage he proposed the genus Endostigme to include the 
following species placed in Venturia by Saccardo: E. inaequalis 
(Cke.) (type), E. ditricha (Fr.), E. tremulae (Aderh.), E. chlo- 
rospora (Ces.), E. fraxini (Aderh.), E. pirina (Aderh.), and E. 
crataegi (Aderh.). Endostigme would then be an exact synonym 
of Venturia as proposed for conservation and typified by Clements 
and Shear and Bisby and Mason. 

Petrak (Ann. Myc. 38: 193. 1940) considered Sydow’s two 


genera synonymous and made the new combination Spilosticta in- 
aequalis (Cke.) Petr. for the apple scab fungus. Jgrstad (Nyt. 
Mag. Nat. 84: 251-3. 1943) accepted Sydow’s genera Spilosticta 
and Endostigme as distinct because of their different conidial stages. 
For the type species of the latter, however, he proposed to substi- 





750 Mycotocia, Vor. 40, 1948 


tute Sphaerella cinerascens Fleischhack for E. inaequalis, making 
the new combination E. cinerascens (Fleischhack) J¢rstad, since 
he considered cinerascens the oldest valid specific name for the 


apple scab fungus. This action does not appear to be justified for 


the following reasons: 

J@rstad’s decision was based on Rabenhorst’s use of the name in 
1865 for a fungus issued as No. 845 of his exsiccati, the label read- 
ing as follows: 


Rabenhorst, Fungi europaei. 
845. SPHAERELLA CINERASCENS Fckl. Fung. 
Rhenan. N. 824. 

Paraphysibus nullis, ascis tubulosis octosporis, sporis uniseriatis, pulchre 
chlorinis, uniseptatis, 1/76 mm longis a Sphaerella ditricha Fr., et Sphaerella 
chlorospora Cesati vix diversa. 

In foliis Sorbi ariae legit Arnstadiae (Thuringiae) Majo 1865. 

Dr. Fleischhack. 
There is nothing here to justify the conclusion that Fleischhack was 
the author of the description or the name, since Rabenhorst clearly 
cites Fuckel as the author of the species and Fleischhack as the 
collector. This error in ascribing the authorship of Sphaerella 
cinerascens to Fleischhack apparently originated with M. C. Cooke 
(Jour. Bot. 4: 248. 1866), who included it as a synonym in de- 
scribing Sphaerella inaequalis as a new species common in England 
on dead leaves of ash, hawthorn, pear, and apple: “Sphaerella 
cinerascens, Fleisch. Rab. Fung. Eur. no. 845 (not S. cinerascens, 
Fuckel, Fung. Rhen. no. 824.” This synonymy is accepted on the 
basis of Cooke’s statement since we have been unable to find the 
fungus itseif on the specimen of Rabenhorst, No 845, in the Myco- 
logical Collections of the Bureau of Plant Industry. It will be 
noted that the label on this specimen as cited above credits the bi- 
nomial Sphaerella cinerascens to Fuckel on the basis of a specimen 
issued in the latter’s Fungi Rhenani, No. 824. However, the Fuckel 
specimen was issued under the name Sphaeria cinerascens so that 
Rabenhorst’s usage constitutes a new combination, although it was 
again cited by Fuckel in 1869 (Symb. Myc. 103) as Sphaerella 
cinerascens Fckl. Both Cooke (1. c.) and Fuckel (1. c.) state 
that Sphaerella cinerascens Fckl. in Rab. Fung. Eur. no. 845 and 
Sphaerella (Sphaeria) cinerascens Fckl. in Fung. Rhenani no. 





making 
|, since 
ior the 
ied for 


ame in 
| read- 


pulchre 
aerella 


lack. 


k was 
learly 
is the 
erella 
Sooke 
n de- 
gland 
erella 
cens, 
n the 
d the 
Lyco- 
ll be 
ie bi- 
imen 
uckel 
that 
was 
rella 
state 
and 
no. 


SHEAR: MycoLocicaAL Notes 751 


824 are different fungi, but this is irrelevant to the present discus- 
sion. 

After all the specific epithet cinerascens is invalid for the apple 
scab fungus since Sphaeria cinerascens Fckl. is a later homonym of 
Sphaeria cinerascens Schw. (Syn. Fung. Am. Bot. p. 225. 1832) 
described on leaves of Asclepias. Cooke transferred this species 
to Sphaerella (Jour. Bot. 21: 130. 1883) and Saccardo (Syll. 
Fung. 1: 31. 1883) considered it a Laestadia. With the elimina- 
tion of cinerascens, inaequalis, the epithet most generally used in 
the extensive literature on the apple scab fungus, remains accept- 
able. Winter appears to have been the first to make the transfer 
from Sphaerella of Cooke to Venturia in 1875, or at least it is 
credited to him by de Thuemen on the label of his specimen No. 
261, Mycotheca universalis. Aderhold (Hedwigia 36: 81-2. 
1897) in his careful studies of a related group of Venturia species 
restricted the name V. inaequalis to the fungus on Malus and 
Pyrus (other than P. communis), drew up an emended description, 
and credited the combination to himself. A correct citation of the 
species would appear to be Venturia inaequalis (Cke.) Wint. 
emend. Aderh., as noted by J¢rstad (1. c.), which for ordinary us- 


age becomes 


VENTURIA INAEQUALIS (Cke.) Wint. apud de Thuemen Myc. 
Univ. Exsic. no. 261. 1875. 


Sphaeria cinerascens Fckl. Fungi Rhen. no. 824. 1863. (non S. cinerascens 
Schw. Syn. Fung. Am. Bot. 225, 1832.) . 

Sphaerella cinerascens Fckl. apud Rab. Fungi Eur. no. 845. 1865. (non S. 
cinerascens Cke. Jour. Bot. 21: 130. 1883.) 

Sphaerella inaequalis Cke. Jour. Bot. 4: 248. 1866, 

Venturia inaequalis Aderhold Hedwigia 36: 81-2. 1897. 

Didymosphaeria inaequalis Niess| in Rabh. Fung. Eur. Exsic. no. 2663. 
1881. 

Endostigme inaequalis Syd. Ann. Myc. 21: 171. 1923. 

Spilosticta inaequalis Petr. Ann. Myc. 38: 193. 1940. 

Endostigme cinerascens Jérstad Nytt. Mag. Nat. 84: 252. 1944. 


38. VENTURIA ON ERICACEAE 


There is a group of closely related species usually referred to 
Venturia, which are found on leaves of ericaceous plants. They 
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differ from the type species, V. inaequalis, in having superficial peri- 
thecia and no known conidia. They appear to be nearer to Coleroa 
Rab. as typified by C. chaetomium (Kze.) Rab., which occurs on 
Rubus. Paraphyses are usually uncertain or wanting. Gibbera, 
as typified by G. vaccinii Fr., has Helminthosporium conidia and 
paraphyses and does not seem congeneric. The species to be con- 
sidered are three. 


Venturia arctostaphyli Cke. & Hark. Grev. 13: 20. 1884. 


This species was originally described from dead leaves of Arcto- 
staphylos collected in California. An examination of part of the 
type material collected by Harkness on leaves of A. pumiia shows 
small superficial perithecia scattered over spots on dead leaves. 
The surface of the spots has the grayish-white, somewhat glistening 
appearance common to this group of species. They lose something 
of this characteristic after infected leaves have fallen and become 
faded. We find mature spores 15-18 X 5 », somewhat larger than 
the measurements recorded in the description (12-15 x 54). 
Setae around the summit of the perithecia are from 50-75 » long. 
This does not seem to be specifically distinct from the fungus found 
on A. uva-ursi in Massachusetts, although in the eastern form, the 
setae on the perithecia are only 40—45 » long and not so numerous. 
This slight difference, however, could scarcely be considered 
specific. 


Venturia cassandrae Pk. Report N. Y. State Bot. 38: 104. 1885. 


Peck noted that this species caused reddish-brown or brownish 
spots, sometimes with a grayish center and that the perithecia were 
minute, broad, black, with a few short, straight, diverging black 
setae above. He found the fungus on living leaves of Cassandra 
calyculata in New York State. He adds further: “the perithecia 
sometimes occur on the upper surface of the leaf, but oftener on 
the lower. They are so small that they are scarcely visible to the 
naked eye. Sometimes they emerge from beneath the scales of the 
leaf, and then they appear erumpent, although in reality they are 
superficial.” 
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Venturia gaultheriae Ell. & Ev. Jour. Myc. 1: 153. 1885. 


The description of this species as taken from Ellis and Everhart’s 
North American Pyrenomycetes follows : 

“On orbicular, dark brown, 43 mm. spots, which are mostly of a 
lighter color (gray) in the center. Perithecia scattered, orbicular 
(75 »), membranous and rather coarsely cellular, with a few black, 
continuous, straight, spreading, 35 X 3 bristles above. Asci 
ovate-oblong, 30-35 x 8-11 yp, broader and slightly curved below, 
sessile, without paraphyses. Sporidia biseriate, subhyaline (with 


a greenish-yellow tint), ovate-oblong, 3—4-nucleate, uniseptate and 


slightly constricted at the septum, 11-14 X 3p. 

“On living leaves of Gaultheria procumbens, Newfield, N. J.” 

From examination and comparison of type material and other au- 
thentic specimens we conclude that the three species described 
above are the same for which the oldest name V. arctostaphyli Cke. 
& Hark. may be used. We have found this species also on Vac- 
cinium macrocarpon, the cranberry. Other species closely related 
and apparently congeneric are V. pulchella Cke. & Pk. and V. kal- 
miae Pk., differing from V. arctostaphyli in the size of the asco- 
spores, which are 7-10 X 3y. Further study of these and other 
species such as V. dickei (Berk. & Br.) Ces. & de N. and V. myrtilli 
Cke. must be made in order to determine whether they deserve 


generic segregation. 


39. VENTURIA CINCINNATA (Fr.) Fr. 


Fries (Syst. Myc. 2: 451. 1823) described Sphaeria cincinnata, 
occurring very rarely on leaves of Vaccinium oxycoccum. He later 
(Summa Veg. Scand. p. 405. 1849) transferred the species to 
Venturia. 

Schweinitz (Syn. Fung. Am. Bor. p. 22. 1832) reported the 
species as occurring on leaves of Oxycoccus macrocarpus at 
Pocono, Pennsylvania. An examination of his specimen, however, 
indicates that it is not Fries’ species, but what was later named 
by Peck (Rept. N. Y. State Bot. 25: 106. 1873) as Venturia com- 
pacta and transferred erroneously by the writer (U. S. Dept. Agric. 
Tech. Bull. 258: 13. 1931) to Gibbera which has a conidial stage. 
The above species has none. 
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Just what species Fries actually had is uncertain. We were 
unable to find any specimen under this name in his herbarium. 
Later reports of the species appear to be limited to three: Ellis and 
Everhart (North Amer. Pyren. p. 142. 1892) record it from 
Greenland on Vaccinium palustre; Rostrup (Bot. Tids. 27: 35 F. 
1906) also reports it from Greenland and on the same host; and 
there is a specimen in the Mycological Collections of the Bureau of 
Plant Industry from Bresadola. This is labelled Venturia cin- 
cinnata (Fr.) Rost. in his own handwriting and with no other data 
than the statement “Pyrenomycéte sur les feuilles d’ Oxycoccos 
palustris avec un croquis.” The specimen is presumably of Euro- 
pean origin. It consists of a number of dead leaves bearing on 
their lower surfaces perithecia typical of Acanthorhynchus vaccinii 
Shear. The sketch referred to on the label shows the typical short 
beak of this species with the stiff setae as well as the asci, asco- 
spores and paraphyses characteristic of the species. Measurements 
given for the ascospores are 30-40 X 12-15. This is clearly not 
the fungus described by Fries who states that the perithecia of his 
fungus are entirely superficial, small, subparabolic and sometimes 
surrounded by curly hairs at the base. In the Bresadola specimen 
the perithecia are large, subglobose, and completely embedded in 
the leaf tissue. 

No specimens have been seen on Oxycoccus or Vaccinium which 
agree with Fries’ description. His fungus may be related to the 
Venturia arctostaphyli group, although we have never seen any 
specimens of this group with perithecia having curly basal hairs nor 


with conical-cylindrical perithecia. It may really be “sui generis” 


as Fries says. 


40. Notes on ANTENNARIA, ANTENNULARIA, AND NIESSLIA 


Antennaria as described by Link (In Schrader, Neu. Jour. Bot. 
3: 16, 1809, not Gaert., 1791) was typified by A. ericophila. 
Link described and illustrated only the conidial form of the fungus. 
Nearly a century later Neger (Centralbl. Bakt. Par. 20 (2): 94. 
1907) collected Link’s fungus, which originally came from Por- 
tugal, in Andalusia on Erica arborea. He found: perithecia as 
well as the typical Antennaria form of conidiophores described 
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and illustrated by Link. At an altitude of 200 to 400 meters there 
was but small growth of subiculum on the smallest branches of the 
host plant, and especially on the leaf axils and nerves of fallen 
leaves. This subiculum was small (about the size of a pin-head) 
and bore perithecia particularly in the leaf axils. The asci were 
40-50 x 15-20», united in a mass which is typical of some Ven- 
turia species ; the ascospores were 2-celled, greenish, and 18-20 x 
7». At high altitudes, the mycelium of the fungus developed 
around the axes of the whole plant in dense black mycelial balls, in 
some instances reaching the size of one’s fist. These were easily re- 
moved. They absorbed water like a sponge. At about 700 meters 
these masses developed a peculiar growth of erect Antennaria co- 
nidiophores 1-2 mm. high, bearing a head of 4-celled dark conidia. 
The column (saule) of conidiophores was composed of necklace- 
like hyphae and the interior hyphae bore club-shaped brown con- 
idia, 40-50 long. No perithecia were found in these mycelial 
balls. This, he thinks, was probably due to the greater humidity 
and rainfall, as well as the colder climate at this altitude. The 
fungus was not parasitic, he says, but its exclusion of the light and 
air from the host frequently weakened and killed the plants. 

Von Hoehnel (Frag. Myk. no. 379. 1909) discusses Antennaria 
Link and states that nothing certain was known about its identity 
and relationships until Neger described it as discussed above. 
After an examination of Neger’s specimens von Hoehnel said that 
he was convinced Antennaria ericophila Lk. was identical with 
Coleroa straussii (Sacc. & Roum.) Hoehn. (Venturia straussi 
Sacc. & Roum.), but that no Antennaria form of C. straussii was 
known. Further investigation, he said, showed that when mature 
the perithecia had a distinct ostiole and that conidia were found. 

Venturia straussii Sacc. & Roum. (Rev. Myc. 6:95. 1884) was 
based on material collected in 1884 by M. Merlet on Erica scoparia 
near Bordeaux, France, and sent by him to Roumeguére. Sac- 


cardo, who received the specimen for study, considered it identical 
with the fungus described and illustrated by Strauss (in Sturm, 
Deutschland Flora, Abt. III, Heft 34: 29-30, Tab. 3, Figs. A-G. 
1853) under the name Chaetomium pusillum Fr. Strauss’ identi- 
fication, however, was in error, as was indicated by Saccardo’s ac- 


tion in setting up a new name for the Merlet specimen. 





756 Mycotocia, Vor. 40, 1948 


The original Friesian fungus was referred to WNiesslia by 
Schroeter and also named de novo by Albertini and Schweinitz and 
Corda as the following partial synonymy will show. This species 
occurring en pine needles should not be confused with the two 
species on Ericaceous hosts discussed hereafter. 


NIESSLIA PUSILLA (Fr.) Schroet., in Cohn, Krypt. Fl. Schl. 3: 294. 
1893. 


Sphaeria exilis Alb. & Schw. Conspect. Fung. 44. 1805. 

Chaetomium pusillum Fr. Syst. Myc. 3: 255. 1829. 

Sphaeria chaetomium Corda Icones II, 29. 1838, 

Venturia chaetomium Ces. & de N. Schema Class. Sfer. Ital. 225. 1863. 

Niesslia chaetomium Auers. in Gonnerman Rab. Mycol. Eur. Heft V & VI 
30. 1869. 

Niesslia exilis Wint. in Rab. Krypt.-Fl. 2 Aufl., 1 Bd., II Abt. 196. 1885. 


The fungus described and illustrated by Strauss (1. c.) was found 
on living leaves of Erica carnea near Munich. No type material is 
known. There is little doubt, however, that Venturia straussii 
Sacc. and Roum. is the same and that as von Hoehnel states it is 
the same as Antennaria ericophila (Lk.) Neger. 

The name Antennaria Link being untenable because of an earlier 
use of the name for a phanerogamic plant by Gaertner (1791), 
Reichenbach in 1828 (Consp. Reg. Veg. p. 5) proposed Anten- 
nularia as a substitute. This was also invalid for an ascogenous 
fungus until the perithecial jorm was found and described by Neger 
and adopted by von Hoehnel as discussed above. We regard the 
genus Antennularia (Reich.) Hoehn. as having been validated by 
von Hoehnel (Frag. Myk. 379. 1909) when he described Neger’s 
specimens of Antennaria ericophila Lk., which showed conidia, peri- 
thecia, and ascospores, and adopted Reichenbach’s name for the 
fungus. 

He added three other species to the genus in addition to the type, 
A. ericophila (Lk.) Hoehn., among them being A. salisburgensis 
(Niessl) Hoehn. The original material upon which the descrip- 
tion of this latter species was based was distributed in 1886 as no. 
3550 in Rabenhorst—Winter’s Fungi Europaei Exsiccati. After 


comparing specimens of this number with the original material of 
Venturia straussii Sacc. & Roum. (Antennularia ericophila (Lk.) 
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Hoehn.) issued by Roumeguére as no. 2828 of his Fungi Gallici 
Exsiccati and other specimens of the same collection issued as no. 
3142 of Rabenhorst—Winter’s Fungi Europaei, we are of the 
opinion that the two are different species. Von Hoehnel (Frag. 
Myk. no. 115. 1907) came to the same conclusion after studying 
specimens of the same numbers. The chief difference is that in 
A. ericophila the perithecia form dense masses in the axils of the 
leaves and on the stems whereas in the second species they appear 
to be confined to the leaves. The ascospores in the first are shorter 
and broader (15-18 X 6-8») than in the second (18-21 x 5-6,z). 

Von Hoehnel has added two other species to this genus, A. 
engleriana (P. Henn.) Hoehn. (Frag. Myk. no. 356. 1909) based 
on Dimerosporiopsis englerianus P. Henn. and A. rhododendri 
Hoehn. based on the ascogenous form of Torula rhododendri 
Kunze. We have seen no authentic specimens of either of these 
and therefore can express no opinion regarding them. The synon- 
ymy of the two species which we have studied is as follows: 


ANTENNULARIA ERICOPHILA (Neger) Hoehn. Sitzungsb. Akad. 
Wiss. Wien. 118, abt. 1: 1198. 1909. 


Antennaria ericophila Lk. in Schrader Neues Jour. Bot. 3: 16. 1809. 

Venturia straussii Sacc. & Roum. Rev. Myc. 6: 95. 1884. 

Antennaria ericophila Neger, Centralbl. Bakt. 20 (2): 94. 1897, 

Coleroa straussii Hoehn. Sitzungsb. Akad. Wiss. Wien 116, Abt. 1: 115. 
1907. 


Exsiccati specimens examined : Roumeguére, Fungi Gallici exs., 


no. 2828, as Venturia straussti Sacc. & Roum. ; Rabenhorst—Winter 
Fungi Europaei, no. 3142, as V. Straussti Sacc. & Roum. 


ANTENNULARIA SALISBURGENSIS (Niesel) Hoehn. Oesterr. Bot. 


Zeit. 63: 233. 1913. 


Chaetomium pusillum Strauss in Sturm, Deutschland Flora, Abt. III, Heft 
34: 29-30. 1853, non Fr. 1829. 

Gibbera salisburgensis Niess| Hedw. 26: 33. 1887. 

Eriosphaeria salisburgensis Neger Ber. Deutsch. Bot. Gesell. 19: 471. 
1901. 

Coleroa salisburgensis Hoehn. Sitzungsb. Akad. Wiss. Wien 116, Abt. 1: 
115. 1907. 

Gibbera straussii Zahlb. Krypt. Exs. Mus. Pal. Vind., no. 824. 
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Exsiccati specimens examined: Jaap, Fungi Sel. Exs., no. 614, 
as Antennaria salisburgensis (Niessl) Hoehn.; Zahlbruckner, 
Krypt. Exs. Mus. Pal. Vind., no. 824, as Gibbera straussii Zahlb. ; 
Rabenhorst-Winter, Fungi Europ. Exs., no. 3550, as Gibbera 
salisburgensis (Niessl) Hoehn.; Rehm, Ascom. Exs., no. 1939, as 
Coleroa salisburgensis (Niessl) Hoehn. 

The fungus issued by Jaap (Fungi Sel. Exsic. no. 657) as An- 
tennaria salisburgensis (Niessl) Hoehn. associated with the aphid, 
Eriococcus ericae, on Erica tetralix is doubtfully the same as his 
no. 614. It has perithecia with the short, stiff setae and the colored 
ascospores of the same size and shape as the other specimen, but 
the perithecia occur on the stems as well as on the leaves and show 
more of the long basal hyphae, which seem to have grown over 
some ‘of the aphids. It will be necessary to learn more in regard 
to the relation between the aphids and this and related species of 
these fungi, especially Antennularia ericophila, before a final de- 
cision is possible. 

A further specimen found in the Mycological Collections of the 
Bureau of Plant Industry should be considered here. It was issued 
by C. Torrend as no. 146 of his Fungi Selecti Exsiccati and is la- 
belled “Gibbera salisburgensis Niessl, ad folia Ericae arboreae, 
Madere, C. de Menzes, VI-1912.”" It consists of a few leaves bear- 
ing on the under side small dense groups of perithecia without subi- 
culum, appendages, or setae. The perithecia are slightly rough or 
minutely verrucose. The perithecial wall is much thicker than in 
the other species mentioned, but paraphyses, asci, and ascospores 
are typical. The spores are 15-20 xX 6-8 y. This is not Niessl’s 
species. It would seem to indicate that there may be another 
group of species without subiculum or setae, but otherwise alike. 

_Neger (Ber. Deutsch. Bot. Gesell. 19: 471. 1901) after exam- 
ining the Rabenhorst-Winter specimen (no. 3550) of Gibbera 
salisburgensis collected the fungus himself on Erica carnea. His 
material agreed exactly with the other. He described it in detail 
and showed a leaf section which indicated that a dense mass of vege- 
tative hyphae developed beneath the thin epidermis of the upper 
leaf surface from which the superficial subiculum and perithecia 
arose. Infection took place in the summer and perithecia formed 
the following year. He maintained that the fungus was not a 
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Gibbera and transferred it to Eriosphaeria, as E. salisburgensis 
(Niessl) Neger. 

There has just come to our attention Petrak’s paper “Uber Gib- 
bera Fr. und verwandte Gattungen” (Sydowia 1: 169-201. 1947) 


in which he revises the genus Gibbera with G. vaccinii Fr. as the 


type and includes Antennularia as a subgenus. He does not in- 


clude the production of conidia as a generic character. We regard 
this as a character of sufficient importance to exclude such species 
as Venturia compacta and other superficial species having no 


conidia. 
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laevis 53, 77; versicolor 54, 74, 
78; Wentii 54, 78 

Asperisporium 322; Acori 321, 327; 
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228; candidus 223; castaneus 
202; Cheoi 215, 216, 217; chrys- 
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enteron 214; communis 214; 
communis var. mutatis 214; cro- 
cipodius 210; decorus 216; edu- 
lis 227; eximius 228; felleus 207; 
flavidus 202;flavus 203; Frostii 
221, 222; fusces¢ens 210; Ger- 
trudiae 227; granulatus 206; in- 
stabilis 215; javanicus 207, 208; 
Kauffmanii 226; tuteoporus 210; 
luteus 203; magnificus 221; mi- 
nutus 201; nigropunctatus 214; 
ornatipes 225, 226; paludosus 
213, 215, 218; placidus 205; por- 
phyrosporus 206; pseudostrobilo- 
myces 212; punctato-fumosus 
207; punctilifer 216; puniceus 
217; Queletii 221, 222; radi- 
cans 223; Ravenelii 212; rece- 
dens 219; regius 224; retipes 225, 
226; rimosellus 226; rimosus 
210; roseolus 207, 208; rubro- 
punctus 219; rugosellus 219; san- 
guineus 224, 225; Satanas 220; 
sinicus 220, 222; speciosus 224; 
splendidus 223; subpaludosus 
213, 218; subsplendidus 222; syl- 
vestris 218; Taianus 220; tes- 
selatus 210; thibetanus 204; to- 
mentipes 214; umbrinellus 209; 
umbrinus 209, 229; unicolor 218; 
velatus 208; violaceo-fuscus 210; 
virens 206; vitellinus 223; yun- 
nanensis 213, 217 

3otryodiplodia Theobromae 54, 82 

Botrytis allii 364-366 

Bovistella atrobrunnea 649, 650 

Bovistoides simplex 583, 585 

Brachysporium 54, 80 

3roomeia 647 

Broomeiaceae 647; 648 

Bubakia crotonis 10 

3ulbopodium 681 


Caeoma 246; pusillum 309 

Calbovista 648 

Calocera cornea 602 

Calostoma 657; cinnabarina 
microsporum 655 

Calvarula 644 

Campanularis anomalus 685 

Candida 374, 377, 380, 382,. 383, 
430; albicans 369-375, 377-381, 
383, 385, 425, 461, 463, 465,'467 
470, 472-475; albicans var. stel- 
latoidea 425; albicans var. tropi- 
calis 425; guillermondi -,425; 
Krusei 425; parakrusei 425 

Cantharellus carbonarius 628; ci- 
barius 501; floccosus 501 

Catenaria 136, 137, 156 


501; 
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Catenochytridium carolinianum 
133, 137, 156; laterale 133, 135, 
144, 156 

ors aT ag 136; persicinus 136, 
13 

Catharinia 273 

Centrospora acerina 324 

Cephalosporium 55, 80, 122 

Cephalothecium 55; roseum 55, 
398, 401 

Ceratostomella 114, 117, 124; adi- 
posum 124; fimbriata 123; para- 
doxa 123; ulmi 476 

Cercoseptoria domingensis 361 

Cercospora 4, 192, 324, 327, 352, 
356; Achyranthina 352; Achy- 
ranthis 352; Apii 353; Aspleni 
353; bangalorensis 353; Calo- 
tropidis 353; canescens 354; 
Cannabis 354; Capparidis 354; 
carbonacea 354; Caricae 322; 
centrostachydis 352; Clauseniae 
354; Cocculi 355; Coffeicola 355; 
consimilis 355; daizu 360; dif- 
formis 322, 325, 327; exotica 
358; fusimaculans 355; garbini- 
ana 360; granuliformis 325, 327; 
Hibiscina 355; Holarrhenae 355; 
li 325; Ixorae 356; Jasminicola 
356; kaki 356; Lettsomiae 356; 
lilacina 325; macrospora 324; 
Mali 357; Melochiae 362; min- 
ima 357; murina 325; mysorensis 
357; Nelumbonis 358; Nerii- 
Indici 358; Nymphaeacea 358; 
Panici 355; Panici-milacei 355; 
Panacis 358; Paramignyae 358; 
penicillata var. Apii 353; petila 
359; Piricola 357; Pouzolziae 
358; Punicae 359; Rubi 360; 
septorioides 360; Shoreae 360; 
sojina 360; Sorghi 360; Sorghi 
var. Maydis 360; sororiae 323, 
324, 325, 327; subsessilis 361; 
Tectoniae 361; Tinosporae 361; 
Vignicaulis 354; Violae 324-327; 
Violae-sylvaticae 325; Violae- 
tricoloris 324, 326, 327; Wal- 
theriae 361; Wrightiae 362; Zi- 
zyphi 362 

Cercosporella 178, 192; subulata 
177, 

Cercosporina Cannabis 354; ki- 
kuckii 354 

Chaconia 421; baphiae 421 

Chaetomella 55 

Chaetomium 82, 83; funicolum 42, 
55, 56, 82-84; indicum 56, 82; 
pusillum 755-757 

Chamonixia 642, 667 

Cheilymenia calvescens 72 


Chitonia 263 

Chrysocelis ascotela 421, 422 

Chrysomyxa 718 

Chytridium 332-335; cocconeidis 
332; Rhizophydii 333, 335; versa- 
tile 332; versatile var. acaulis 332 

Chytriomyces 157, 331, 332, 334, 
335; hyalinus 332; stellatus 332 

Citromyces 544; minutus 511 

Cladochytrium 127;'hyalinum 135, 
137, 156; replicatum 130, 134 
137, 139, 142, 144, 147, 153, 156; 
tenue 136 

Cladosporium herbarum 56, 57, 80, 
181, 307 

Clathrella 644, 645 

Clathrogaster 660-664; Beccarii 
664; vulvarius 664 

Clathrospora 272, 289, 292-294 

Clathrus 644, 645; cibarius 645 

Claudopus 628, 629 

Clavaria 637 

Clethria 644 

Clintonella peltata 410 

Clitocybe 627, 629; laccata 501 

Clitopilus 628 

Clypeus 628 

Coccidioides immitis 430, 461 

Cochliobolus 708, 716; heterostro- 
phus 710 

Cochlonema 103; euryblastum 88 

Coemansia 174-176; aciculifera 170 

Coilomyces Schweinitzii 649 

Coleosporium 718, 719, 723 

Coleroa 752; chaetomium 752; sal- 
isburgensis 757, 758; straussii 
755, 757 

Colletotrichum 712; gloesporides 
476 


Collybia 265; conigena 197; platy- 
phylla 501; radicata 489; tenui- 
pes 268 

Coniophora 634, 746 

Coniothyrium 57, 82 

Copelandia 685 

Coprinus 255, 669, 670, 674-676, 
679, 680, 684, 739, 746, 747; an- 
gulatus 670, 706; asterophorus 
672, 706; atramentarius 674, 679; 
Brassicae 672, 673, 706; calyp- 
tratus 672, 706; cinchonensis 672, 
706; cothurnatus 739-743, 747; 
dilectus 740; domesticus 677; 
ebulbosus 673, 679, 682-684, 706; 
ephemerus 672, 674, 682, 684; 
hexagonosporus 673, 706; insig- 
nis 674, 706; jalopensis 676, 706; 
Jonesii 676, 706; lagopus 676; 
lagopus var. rotundisporus 676; 
laniger 677, 706; mexicanus 677, 
706; micaceus 681; mycelio- 
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cephalus 673, 678, 741, 742, 744, 
745, 747; narcoticus 739; niveus 
680, 740; phaeosporus 678; plica- 
tilis 682; pseudoradiatus 678, 
706; pulchrifolius 678, 706; quad- 
rifidus 673, 679, 682, 683, 706; 
radians 676, 677, 679; roseotinc- 
tus 740; rotundisporus 679, 706; 
semilanatus 680, 706, 740; Sey- 
mourii 680, 706; silvaticus 681, 
706; Spraguei 682, 706; sterqui- 
linus 672; subpurpureus 684, 7006; 
variegatus 679, 682, 706; vermic- 
ulifer 744 

Corditubera 640; microspora 640; 
Staudtii 640 

Cordyceps 4, 405, 407, 408, 410- 
412, 415; australis 411; bicephala 
411; curculionum 402, 405, 411, 
416; Huberiana 411; Humberti 
402, 404; necator 411; oxyceph- 
ala 404; paludosa 415; peltata 
407, 409, 410, 415, 416; pro- 
liferans 411; Puiggarii 402-404, 
416; sphaecocephala 402; sphe- 
cocephala 402, 404; (Torrubia) 
sphaecophila 402; sphecophila 


402; subsessilis 405, 406, 416 
Corticium 248, 633; alutaceum 169, 
172; bombycinum 168; confluens 


169; lacteum 172; microsporum 
158, 168; pruinatum 248; radio- 
sum 169, 172, 173; varians 197 
Cortinarius 262, 681 
Corynites 646; Ravenelii 646 
Crinipellis 268 
Crinodendron 636 
Crucibulum vulgare 501 
Cryptococcus neoformans 461, 463- 
465, 467-470, 472-475 
Cunninghamella echinulata 58, 76, 
8&4 


Curvularia 80, 712; 
58, 84; falcata 58; 
712; lunata 58 

Cyathus 614, 624; stercoreus 614- 
626; stercoreus form Lesueurii 
621, 624; stercoreus var. minor 
622, 624; stercoreus form rufipes 
624; vernicosus 621 

Cyclomyces 4 

Cylindrochytrium johnstonii 157 

Cylindrosporium calamagrostidis 
181, 305, 307, 308, 313; glyceriae 
302 

Cystoderma 454, 705; amianthi- 
num 457, 458; amianthinum var. 
sublongisporum 460; amianthi- 
num f. typicum 455; carcharias 
f. album 459; cinnabarinum 459; 
granulosum var. adnatifolium 


brachyspora 
geniculata 


Vo. 40, 1948 


459; granulosum var. occidentale 
458; granulosum var. typicum f. 
typicum 459; Gruberianum 458; 
haematites 458; paradoxum 454, 
455; subpurpureum 457, 458 


Dacrymyces 593; abietinus 598, 
599; abietnus var. triseptata 598, 
604; deliquescens 593, 599; El- 
lisii 599; minor 593, 599; pal- 
matus 599 

Dacryomitra ceracea 601, 602; sti- 
pitata 593, 601, 602, 604 

Dactylaria thaumasia 96, 105 

Daedalea 4; quercina 501 

Dasyscyphella 724; indica 724 

Deconica bulbosa 696; crobula 262; 
pyrispora 703; subviscida 704 

Dendrogaster 643 

Dendryphium 16; 
costaricense 16 

Desmaturus 645 

Desmella 420; aneimiae 420; ber- 
beridis 420; quitensis 420; super- 
ficialis 420, 422; tenella 420, 422 

Diaporthe 241, 246; Ailanthi 241; 
alnea 241; detrusa 241 

Dichotomophthora portulacae 342 

Didymosphaeria inaequalis 751 

Dimerosporiopsis englerianus 75 

Diplocystis 647 

Dipodascus 164 

Dispira cornuta 400 

Dissoderma 454 

Dycticia 644 


comosum 16; 


Eccilia 628, 629 

Edythea 417, 418, 420; berberidis 
418, 420; quitensis 418, 420; te- 
nella 418, 420, 422 

Elasmomyces alpinus 643; Mat- 
tirolanus 659; Rodwayi 642; ses- 
sile 659 

Endochytrium operculatum 130, 
133-135, 137, 139, 144, 147, 148, 
156 

Endomycopsis albicans 365 

Endostigme 749; chlorospora 749; 
cinerascens 750, 751; crataegi 
749; ditricha 749; fraxini 749; 
inaequalis 749-751; pirina 749; 
tremulae 749 

Entoloma 628, 629 

Entophlyctis aurea 449 

Eocronartium muscicola 586, 603 

Epiclinum Cumminsii 322 

Erinella 724; corticola 724 

Eriosphaeria 759;  salisburgensis 
757, 759 

Eucordyceps 410 

Eucystoderma 454 
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Eumycena 266, 267 

Euryachora 302 

Euzygodesmus 634 

Exidia 598; nucleata 593; recisa 
593; spiculosa 593 


Favolus 4; rhipidium 500 

Fimetaria 611 

Fistulina hepatica 608-610 

Fomes 4; annosus 501; Feei 501; 
pinicola 501, 502; roseus 501; 
senex 501 

*usarium 60, 79, 631; culmorum 
401; javanicum 58; lateritium 
58; moniliforme 58, 387, 388; 
oxysporum 58, 59, 476; oxyspo- 
rum cubense 476; roseum 59; 
Scirpi var. longipes 59; semitec- 
tum 59; semitectum var. majus 
59; Solani 59, 60 

Fusicladium 749; Peucedani 322 


Gasterella 639 

Gasterellaceae 639 

Gasterellopsis 639 

Gastrosporium 660, 661, 665; sim- 
plex 665 

Gautieria 642, 660, 661, 666, 667; 
morchelliformis 667 

Gautieriaceae 661, 666 

Gautieriales 661, 666 

Geaster 547, 548, 554, 555, 562, 563, 
569, 581; arenarius 548, 563, 569, 
571; Bryantii 548, 550, 552, 555; 
caespitosus 649; campestris 548, 
556, 557, 559, 562; coronatus 548, 
566; Drummondii 548, 549, 555, 
559; elegans 548, 552, 553, 555; 
ellipticis 554; fimbriatus 549, 576, 
578; floriformis 548, 577, 578; 
fornicatus 549, 566, 574, 578; 
Hariotii 548, 552, 555; Hiero- 
nymi 548, 567, 569; hygrometri- 
cus var. giganteus 580; juniperi- 
nus 566, 569; lignicola 649; lim- 
batus 548, 569, 570, 573, 585; 
limbatus var. pacificus 569; mam- 
mosus 548, 560, 562; minimus 
548, 565, 566, 569; papyraceus 
649; pectinatus 548, 550, 552, 
555; pluriosteus 548, 553, 555; 
rufescens 549, 575, 578; saccatus 
565, 574; saccatus form major 
548, 574, 578; saccatus form mi- 
nor 548, 571, 573; Schmidelii 548, 
551, 555; Smithii 548, 559, 562, 
566; tomentosus 548, 564, 569; 
triplex 548, 572, 573; vulgaris 
580; xerophilus 548, 554, 555; 
xylogenus 548, 562, 563 


Geasteroides 579; texensis 579 

Geastrum 547, 581, 582; fibrillosum 
580; hygrometricum 580; hygro- 
metricum var. giganteum 654; 
mirabile 649; Schweinitzii 649 

Geopetalum 628; carbonarium 628; 
petaloides 628 

Geopyxis coccinea 484; floccosa 

491; hesperidea 485; occidentalis 

485 

Gibbera 752, 753, 759; salisburgen- 
sis 757, 758; straussii 757, 758; 
vaccinii 752, 759 

Glaziella aurantiaca 445 

Gliocladium 60, 79, 386; fimbri- 
atum 79; roseum 60, 79, 386 

Gliomastix convoluta 61, 81 

Gloeosporium 319, 321; affine 319 

Gloeotulasnella pinicola 602 

Glutinipes 266 

Guepinia spathularia 602 

Gymnoascus 524; Reesii 544 

Gymnoglossum 643, 666; cambod- 
gense 643; candidum 643; con- 
nectens 643; elasmomycetoides 
643; foetidum 643; globosum 
643; majus 643; megasporum 
643; olivaceum 643; radiatum 
643; stipitatum 643; utriculatum 
643 


Gymnomyces 642; vesiculosus 641, 
642 

Gymnosporangium 242; clavipes 
30; inconspicuum 30 

Gyroceras 17 

Gyrodon 205, 229 


Helicobasidium 169, 249; purpu- 
reum 249, 254 

Helicogonium 164, 165; Jacksonii 
158, 160, 168 

Helicoceras 17 

Helicogloea 590, 603; Lagerheimi 
587, 603; sebacinoidea 588, 603 

Helicoma 16, 17 

Helicomina 16, 17; caperoniae 15, 
16, 17, 18, 20 

Helminthosporium 181, 344, 355, 
708, 711, 712, 714, 716, 7 
cookei 711; maydis 710; pertu- 
lacae 342, 343, 344, 345; sativum 
398, 401; sorghi 711, 712, 714, 
715; sorghicola 713, 714, 715, 
716; sudanensis 712, 714 

Helotium 165, 166; albidum 165; 
citrinulum 165; erraticum 165; 
gemmarum 165; midlandensis 
165; scutula 165; scutula var. 
fucatum 165 

Helvella 268 

Hemiarcyria 125; serpula 125 
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Hemitrichia 125, 126; karstenii 
125; serpula 125, 126; Vesparium 
125 


Hendersonia 181; crastophila 190; 
culmicola f. minor 190; simplex 
307 


Heterosporium phlei 181 

Histoplasma capsulatum 373, 425, 
430, 461 

Hoehneliogaster 640 

Hohenbuehelia 628 

Humaria 498, 499, 724, 725; ah- 
madi 725; pallidisetosa 725; 
plumbea 726 

Humarina 498, 724; plumbeo-atra 
726; purpurea 726; umbrina 726, 
727; waterstonii 727; zizyphi 727 

Humicola 62, 79, 84 

Hydnangium 640, 642; carneum 
640; nigrescens 641; purpureum 
641; vesiculosum 641 

Hydnum 637 

Hygrophilus 264 

Hygrophorus acutoconicus 268 

Hymenochaete 248; tomentosa 248 

Hymenogaster 658, 666 

Hymenostilbe 411; australiensis 
411, 412; formicarum 411; me- 
lanopoda 411; melanopus 411 

Hymenostomum 490; microsto- 
mum 490; squarrosum 490 

Hypochanum 

Hypocrea 408, 410 

Hypodendrum 4 

Hypomyces 408 

Hyporhamma 125, 126; 
tum 125 

Hypoxylon malleolus 500 


reticula- 


Ileodictyon 644, 645 
Illosporium malifoliorum 388 
Inocybe 268, 628 
Ionomidotis 483 

Irpex farinaceus 500, 502 
Isaria melanopus 411 
Itajahya 647; galericulata 647 


Karlingia rosea 332, 453 

Kickxella 174, 176 

Krombholzia crocipodia 210; lute- 
opora 210 

Kunkelia nitens 7 

Kupsura 646; sphaerocephala 646 


Lachnea 498, 499, 725; 
484; mirabilis 487 

Lactaria 506 

Lactarius indigo 501, 502; Peckii 
501 

Laestadia 751 


Leccinum nigrescens 210 


coccinea 
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Lenzites 4; Berkleyi 501; betulina 
501, 502; saepiaria 501 

Lepiota 459; cinnabarina 459; pro- 
cera 501 

Lepista 627 

Leptographium 124 

Leptonia 628, 629 

Leptosphaeria 270, 273, 278, 300; 
arenaria 186; Yerbae 278, 293 

Leptostroma Avenae 315 

Leptostromella Solani 317, 327 

Leptothyriella Liquidambaris 318 

Leptothyrium 315; anthelminthici 
314; Avenae 315, 327; Cheno- 
podii 315; fimbriatum 315; Smi- 
lacis 317 

Leucogaster 640, 668 

Leucopaxillus 629 

Leucophleps 668; candida 668 

Leucorhizon 665; nidificum 665, 
666 

Leucotelium 417, 418; cerasi 418, 

Lichthemia Regnieri 62, 76 

Linderomyces 262 

Lophodermium arundinaceum 307, 


Lycogala 668; mexicanum 651 

Lycogalopsis 647 

Lycoperdellales 668 

Lycoperdellon 667, 668; minutum 
668; Torrendii 668 

Lycoperdon 565, 651, 652; acumi- 
natum 651, 652; albidum 648; 
albinum 648; Curtisii 651, 652 

Lysurus 388, 645; Gardneri 646; 
Mokusin 645, 646; pusillus 646 


Macowania 642 

MacOwanites 642; agaricinus 642; 
alpinus 643; magnus 643 

Macrometrula 263, 264; rubriceps 
264 

Macrophoma 300; phlei 301; spo- 
toboli 300, 301, 313 

Maravalia 418, 422 

Martensella 173-176; Corticii 168- 
175; pectinata 175 

Mastigosporium 308 

Megachytrium Westonii 136, 139 

Melampsora 241, 247, 717-719, 723; 
Kusanoi 719 

Melanospora 114 

Memnoniella 83; echinata 62, 63, 


81 
Mesopsora 719; Hypericorum 717- 
719 


Metarrhizium 83, 368; Anisopliae 
63; brunneum 63; glutinosum 36, 
81, 84, 363, 367, 368, 477 

Michenera 249; artocreas 249 
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Microsphaera 8; alni 8, 10; alni 
var. cinnamomi 8, 9, 19; alni war. 
lonicerae 8 

Microsporum 80, 234; audouini 
234, 235; canis 234; gypseum 63, 
234, 461 

Microstoma 483, 486, 488, 490, 491, 
494; hiemale 487, 488, 496, 497; 
protracta 486, 489-491, 496 

Milesia 250, 251, 253, 254; Poly- 
goni 250; Polypodii 250 

Milesina 250 

Mimema 418 

Mitrula 719, 720; gracilis 717, 719, 
721, 722; muscicola 719, 720, 722; 
phalloides 268 

Monascus 515 

Monilia 108, 112; albicans 385; 
candicans 248 

Monoblepharella 157; Taylorii 134 

Montagnea 255, 256; arenaria 256; 
candollei 256 

Montagnites 255, 256; arenarius 
255, 256, 258-260; arenarius var. 
texensis 261; candollei 256; pal- 
lasii 256; radiosus 256; tenuis 
256 

Morchella 268 

Morganella 650, 652; mexicana 650 

Mortierella tuberosa 170 

Mucor 373; fumosus 63, 76; hie- 
malis 347; Mucedo 347, 605; 
racemosus 347-350; sexualis 347 

Mutinus 646 

Mycena 265-268; acuto-conica 268; 
albicolor 267; albidula 268; albis- 
sima 267; alnicola var. odora 
267; arenaria 267; Atkinsoniana 
267; bisphaerigera 268; Brownii 
267; cayugaensis 267; cheboy- 
ganensis 267; cineraria 267; cy- 
lindrospora 267; delicatella 268; 
epipterygia var. lignicola 267; 
fagicola 267; filiformis 267; fla- 
voalba var. microspora 267; fu- 
liginella 267; galericulata 267; 
Gaultheri 267; griseoviridis 267; 
griseoviridis var. cascadensis 
267; incarnatifolia 267; kalalo- 
chensis 267; Kauffmaniana 267; 
Kuehneriana 267; lilacifolia 268; 
litoralis 267; McMurphyi 268; 
misera 268; olida var. americana 
267; pallida 268; papillata 268; 
paucilamellata 267; plumbea var. 
robusta 267; pseudoclavicularis 
267; pseudogrisea 268; pseudo- 
grisella 267; pseudoinclinata 267; 
pusillissima 268; Rickeni 267; 
rubrotincta 267; semivestipes 
268; serotina 268; setulosa 267; 


subcana 267; subconcolor 267; 
subfusca 267; subimmaculata 
268; subvestita 268; Swartzii 
268; tenuiceps 267; tenuicula 
267, 268; thujina 267; translu- 
centipes 268; turbinata 268; um- 
brina 267; vestita 268 

Mycenastraceae 648 

Mycenastrum 648 

Mycenella 266, 267 

Mycopharus 645 

Mycosphaerella 120; citrullina 120; 
tulasnei 307, 308 

Myriogonium 158, 165, 167, 176; 
Odontiae 159, 161, 163, 164, 169 

Myrothecium 81, 363, 364, 368; in- 
undatum 64, 81, 363-367; rori- 
dum 63, 81, 363-368; verrucaria 
36, 64, 81, 84, 363-367 

Myxosporium 64 

Myrica 635 

Myriostoma 547, 582; 
583, 585 


coliforme 


Naematoloma 669, 670, 692, 693, 
703, 706; campestre 692, 706; 
dispersum 694; elongatipes 693; 
humidicola 693, 706; petasiforme 
694, 706 

Naucoria humidicola 693 

Nematoctonus haptocladus 194 

Neopaxillus 262; echinosporus 262 

Nephrochytrium 153, 157 

Nidulariopsis 656, 657; iowensis 
657; melanocarpa 656, 657 

Niesslia 754, 756; chaetomium 756; 
exilis 756; pusilla 756 

Nolanea 628, 629 

Nowakowskiella 127, 130, 132, 136, 
139, 144, 145, 147, 153, 154, 157; 
delica 130, 140, 152; elegans 130; 
elongata 130, 151, 152; granu- 
lata 132; hemisphaerospora 130, 
135, 146, 154; macrospora 132, 
148, 157; profusa 127-130, 137, 
139, 147-154, 156, 157; ramosa 
127-133, 135-137, 139, 140, 142, 
144-148, 150-155 


Octaviaaia 640 

Odontia 159; sudans 158, 159, 167, 
169 

Oidium 248, 254, 633, 634; effusum 
249; Morgani 249; pulveraceum 
249; tomentosum 248 

Olpidium 450, 452; Rhizophlyctidis 
449, 452, 453; Uredinis 450 

Omphalia 265, 268; vestita 268 

Omphalopsis 268 

Oospora 80; lactis 64 
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Ophiobolus 716; graminis 398; 
heterostrophus 708, 716 

Ophiocordyceps 410; peltata 410 

Ophiostoma 114, 117, 124 

Orbilia 483 

Ormathodium 14, 16; ambrosiae 
14, 15, 20; costaricense 16; styra- 
cis 14 

Otidea 483 

Otidella fulgens 268 


Ovularia 749; baldingerae 310; 


haplospora 309; holci-lanati 310; 
hordei 301, 309, 310; lolii 310; 
pulchella 309, 310; pulche"!a var. 
agropyri 310; pusilla 309, 310 


Paecilomyces 80; varioti 64 
Panaeolus 669, 684-686, 689, 692; 
anomalus 684, 706; castaneifolia 
685, 706; digressus 696; foeni- 
secii 685; fontinalis 690, 706; 
fraxinophilus 686, 706; papili- 
onaceus 690; reticulatus 686, 
706; retirugis 687; rufus 688, 
706; semiovatus 688, 689; solidi- 
pes 688, 689, 706; subbalteatus 
687, 688, 690; variabilis 689, 690, 
706; venenosus 690, 706 
Papulospora 391-394, 396-398, 400; 
stoveri 394-396, 399, 400, 401 
Patella 409, 725; gilva 726 
Patouillardinia 597; cinerea 597 
Paxillus 262, 627, 629; lepista 627 
Pellicularia 248, 254, 634; lem- 
bospora 249; pruinata 248 
Penicillium 69, 70, 78, 79, 84, 507, 
515, 524, 527, 535, 543, 544; acu- 
leatum 535, 537, 538, 543, 546; 
baarnense 527;  bacillosporum 
521; Biourgeianum 64, 65; bre- 
feldianum 514, 515; brevi-com- 
pactum 477; capsulatum 528, 
529, 530, 543, 545; chrysogenum 
65, 79, 738; citrinum 65, 79; 
corylophylum 66; cyaneum 66; 
diversum 539, 540-543, 546; di- 
versum var. aureum 540, 541, 
543, 546; ehrlichii 515, 544; ex- 
pansum 477; funiculosum 535, 
538, 543; gladioli 477; helicum 
515, 516, 518, 520, 543, 545; her- 
quei 66, 538, 544; implicatum 66; 
javanicum 511, 515, 543; lapido- 
sum 524, 525, 527, 543, 545; la- 
vendulum 530, 531-533, 543, 545; 
levitum 511, 513-515, 543, 545; 
lilacinum 66; luteum 66, 67, 78, 
79, 518, 521, 524, 543; majuscu- 
lum 67; mangini 527; minutum 
511; multicolor 67; notatum 5, 
67, 79; pallidum 532, 533, 543; 
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parvum 508, 509, 511, 515, 527, 
543, 545; patulum 477; piceum 
533, 534, 535, 543, 546; piscarium 
67; purpurogenum 67, 79, 538, 
543; roseo-purpureum 68; ro- 
tundum 518, 519, 543, 545; 
rubescens 533; rugulosum 79, 
538; rugulosum var. atricolum 
68; sanguineum, 68; spinulosum 
Steckii 68; striatum 521, 522, 
524, 527, 543, 545; sulfureum 68: 
Sweicickii 68; tardum 68, 541- 
543; thomii 527, 543; vermicu- 
latum .518, 520; verruculosum 
538; virido-albus 69; Westlingi 
69; wortmanni 69, 521, 524, 544 

Peniophora i68, 169, 249, 634; 
Aegerita 249; candida 249 

Peridermium 242, 251 

Peronospora 6, 7; fragariae 7; par- 
asitica 6; pvtentillae 7, 18, 20; 
rubi 7; sparsa 7 

Pestalotia 70, 71 

Peziza 637; coccinea 482, 484; cru- 
ciata 486, 491; Dudleyi 483, 484; 
floccosa 482, 483, 491, 495; hes- 
peridea 485; hiemalis 487; mela- 
stoma 482; mirabilis 487, 490; 
occidentalis 482, 485; protracta 
482, 486, 491; saccardiana 727; 
sepiatra 727; sepiatrella 727; vi- 
olacea 726 

Phaeoseptoria 190, 192, 312; airae 
191; calamagrostidis 307; festu- 
cae 190, 191, 306, 307; poae 190, 
191 

Pharus 645 ‘ 

Phleospora 180, 181, 192; grami- 
nivorum 181; idahoensis 180, 
181, 192 

Phlyctidium mycetophagum 335 

Phlyctorhiza variabilis 332, 335 

Pholiota 4; aurivella 254 

Phoma 71, 82, 241; Ailanthi 241; 
alnea 241; detrusa 241 

Phragmidium 30; rubi-idaei 478 

Phyllachora 241; Trifolii 241, 246 

Phylloporus 262 

Phyllosticta 300, 301, 320; destruc- 
tiva var. Evonymi 321; healdii 
182, 183, 192; panici 183; rhoi- 
cola 320; rogleri 183, 301; Smi- 
lacis 317; sorghina 183 

Phymatotrichum omnivorum 398 

Physalacria 603 

Physocladia 139 

Physopella fici 10 

Phytophthora erythroseptica 347 

Pilacre 412 

Pilobolus crystallinus 605; longi- 
pes 605, 606 
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Piricularia parasitica 308 

Pirostoma Nyssae 318 

Plasmopara gonolobi 6 

Platygloea Peniophorae 168 

Plectania 482, 483, 485, 489, 490, 
494; coccinea 484, 486, 496, 497; 
floccosa 483, 491; hiemalis 487; 
occidentalis 485, 486, 496; pro- 
tracta 482, 483, 487, 490, 491, 
496, 497 

Pleosphaerulina 273 

Pleospora 269-271, 273-276, 278, 
281, 288-290; abbreviata 291; 
abscondita 279, 293; Alismatis 
282, 283, 293; alpestris 289; am- 
plispora 289, 294; Anthyllidis 
289; Anthyllidis var. Aconiti 282, 
293; Armeriae 286; atromacu- 
lans 283; Balsamorrhizae 286; 
Berberidis 283, 294; Boldoae 280, 
293; calvescens 278; carpinicola 
283; chlamydospora 287; colo- 
radensis 286; Compositarum 294; 
cybospora 294; delicatula 278; 
diaporthoides 280, 293; dura 279, 
293; Ephedrae 289; Forsteri 278; 
fuegiana 278; Galii 279, 293; hel- 
vetica 290; Henningsiana 290, 
294; herbarum 272, 273, 276, 
277, 283-287, 289-294; herbarum 
var. occidentalis 284, 285, 291, 
294; Herniariae 285, 294; hispida 
290; infectoria 280, 293; infec- 
toria var. nigriseda 283; infec- 
toria var. sacchari 293; interme- 
dia 279; Inulae-candidae 291; 
Jaapiana 286, 294; Juglandis 283; 
kansensis 283, 293; laricina 290, 
294; laxa 287; longispora 287, 
294; Maireana 294; maritima 
286, 294; media 284, 285, 289- 
291; mollis 279, 293; montana 
287, 294; multiseptata 289, 294; 
Niessleana 279, 293; njegusensis 
294; obligasca 289: oblongata 
279. 293, 294; obtusa f. fibrincola 
294; orbicularis 283; oligosta- 
chyae 280, 293; oligotricha 283; 
papaveracea 278; parvula 278; 
pellita 278, 293; phyllophyla 291; 
pleosphaeroides 282, 293; pul- 
chra 287; pustulans 290; Rhodo- 
typi 289; richthophensis 280, 282, 
283, 293; rubicola 289, 294; rubi- 
cunda 282, 293; Shepherdiae 283; 
socialis 280; stenospora 286, 294; 
Thuemeniana 278, 283, 290, 294; 
Thurgoviana 282, 293; tomen- 
tosa 282; vagans 278, 293; vul- 
garis 272, 273, 276, 277, 279, 280, 
282-284, 291-293 


Pleurotus ostreatus 501, 502 

Polycephalomyces 414; formosus 
414, 415; paludosus 413, 414-416; 
ramosus 414, 415 

Polychytrium 133, 156; stromaphi- 
lum 134 

Polyphagus Euglenae 147, 156, 157 

Polyporus 4; abietinus 500; adus- 
tus 500, 501; arcularius 500; aus- 
tralis 500, 502; cinnabarinus 194, 
196, 197; cinnamomeus 500, 501; 
cristatus 500, 502; Curtisii 500; 
cuticularis 500, 502; dichrous 
500; distortus 500; dryadeus 
606-612; gilvus 500, 501; glo- 
meratus 3; hirsutus 500; lic- 
noides 500; longipes 612; lucidus 
500; perennis 500; pinsitis 500, 
502; pocula 500; rhipidium 500; 
sanguineus 501, 502; Schwei- 
nitzii 501; semipileatus 500, 502; 
sulphureus 501, 606, 609, 610; 
tulipiferus 501; versicolor 501 

Polythrincium 241; Trifolii 241, 
246 

Pompholyx 656 

Poria 3-5 

Prospodium 421 

Protogaster 639 

Protophallus 643, 644 

Protubera 643, 644; brunnea 644; 
jamaicensis 644; Maracuja 643, 
644 

Proventuria 748 

Psathyra cinchonensis 700; lateri- 
tia 698; mammillata 700 

Psathyrella 264, 268; disseminata 
250; petasiformis 694 

Pseudocolus 645 

Pseudocoprinus disseminatus 250 

Pseudodiscosia 193; avenae 180 

Pseudomonas coronafaciens v. at- 
ropurpureum 296 

Pseudomycena 266 

Psilocybe 669, 670, 693, 694, 702, 
703; atrobrunnea 701; atrorufa 
698; bulbosa 694, 706; caespitosa 
696, 706; californica 696, 706; 
castaneifolia 685; castanella 696, 
706; coprophila 697, 702; fuligi- 
nosa 697, 706; graveolens 697, 
707; lateritia 698, 707; latispora 
698, 707; mammillata 700, 707; 
modesta 700, 707; nigrella 700, 
707; pallidispora 701, 707; panae- 
oliformis 701, 707; phyllogena 
700, 702, 703, 707; plutonia 702, 
707; pyrispora 703, 707; silvatica 
698; subviscida 696, 704, 707; 
- aeaeaaa 705, 707; vialis 705, 
0 
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Puccinia 30, 249, 417, 418; cerasi 
422; donidiae 30; globosipes 30; 
graminis 244; grayiae 30; heli- 
anthi 254; obliqua 6; sorghi 253; 
tumidipes 21, 23, 27, 30-32; Cari- 
cae 322; pullulans 71 

Pyrenochaeta 72, 82, 313; elymi 
299; exosporioides 299; graminis 
299: leptospora 299; luzulae 299; 
oryzae 299 

Pyrenophora 274, 307, 716, 748; 
hyphasmatis 278; moravica 283; 
notarisii 748; phaeocomoides 
283; rosae 748 

Pyronema confluens 164 

Pythium 85, 156, 157, 447; debary- 
anum 332; helicoides 95; irregu- 
lare 99; ultimum 87 


Radiigera cinnamomea 652 

Ramularia 11, 310; pulchella 309; 
pusilla 309; sidae 9, 11, 19 — 

Ramulaspera 310; holci-lanati 310 

Rhacophyllus 250; lilacinus 250 

Rhinocladium Beurmanni_ 107; 
equi 112; equinum 107, 108 

Rhizidiomyces bivellatus 129, 130, 
157 

Rhizoctonia 249, 401; Crocorum 
249, 254; solani 391-401, 477 _ 

Rhizomorpha 250;  subcorticalis 
250 

Rhizophlyctis 447, 449, 450, 452, 
453: (Karlingia) rosea 449, 453 

Rhizophidium 328, 329; coronum 
156; gibbosum 330; keratinophi- 
lum 329, 332, 335; marshallense 
450, 452, 453; nodulosum 328, 
329-335 

Rhizopodella 482 

Rhizopus 347; arrhizus 72, 76 

Rhodopaxillus 627 

Rhodophyllus 628, 629; abortivus 
628, 629 

Rhodotus subpalmatus 268 

Rhopalophlyctis 157 

Roestelia 242, 251 

Rozella 157 ; 

Russula 506, 643; adusta 364; cine- 
rascens 506; foetens 501; magna 
506; pungens 506; patriotica 635; 
rubescens 506; tricolor 635 


Saccharomyces 425, 430 

Sarcopodium 80; fuscum 72 

Sarcoscypha 482, 486, 488, 489; al- 
pina 487, 489; coccinea 484, 486; 
cruciata 487, 488; floccosa 483, 
491; javensis 483, 486; occiden- 
= 485, 486; protracta 483, 487, 
96 
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Schizophyllum commune 501 

Scleroderma 582, 656; aurantium 
653; aurea 653; Bovista 653: 
cepa 653, 654; columnare 653: 
geaster 655; lycoperdoides 653, 
654; pteridis 654; tenerum 653: 
tuberoideum 654; verrucosum 
653 

Sclerophoma 301 

Scleroplea 273 

Sclerotinia baccata 487, 496: hie- 
malis 487 

Scolecotrichum Alatroemeriae 322: 
_ Caricae 322; punctulatum 322 

ei esa 80; brevicaulis 72 

»cypharia coccinea var. hie is 
3p ar. hiemalis 


Sebacina 166, 194, 197, 590, 597, 
598, 603; adusta 590, 595, 597, 
604; cinerea 594, 604; epigaea 
594, 598; Eyrei 594, 604;. pod- 
lachica 598; prolifera 164; vari- 
septata 595, 597, 603 

Secotium 666; albipes 657, 658: 
erythrocephalum 658; nubige- 
num 658, epandus 658; Rod- 
wayi 642; sessile 659 

Sedecula 656 

Sedeculaceae 655 

Selenophoma everhartii 307 

Septochytrium macrosporum 134, 
157; variabile 137, 156 

oe yaaa 180, 181; oxysporum 


Septomyxa 80; affinis 72 

Septoria 181, 184, 185, 189, 192, 
302, 305, 306, 312; agropyrina 
304, 306; alopecuri 192; andro- 
pogonis f. sporobolica 186; ave- 
nae 185, 192, 301, 302, 304-306, 
313; bromi var. elymina 303; 
calamagrostidis 305; calama- 
grostidis f. koeleriae 186, 192: 
cenchrina 188; elymi 302, 304, 
313; elymi forma elymina 304; 
elymina 304; glycericola 183, 
192, 302; infuscans 181, 189, 304; 
melicae 305; microspora 184; 
nodorum 184, 185, 192, 301, 302, 
304, 305, 313; pacifica 304; pas- 
serinii 184, 185, 192; phleina 182; 
quinqueseptata 186, 188, 192; 
secalis var. stipae 301; tandilen- 
sis 188; triseti 182 

Simblum 646; sphaerocephalum 
646 

Siphonaria 154, 157 

Solutoparies Pythii 130 

Sorataea 417, 418; amiciae 417, 418, 
422 
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Spermospora 177, 178, 180, 308; 
subulata 178, 192, 308, 313 

Sphaceloma 630, 631 

Sphaerella 751; cinerascens 750, 
751; (Sphaeria) cinerascens 750; 
inaequalis 750, 751 

Sphaeria chaetomium 756; cincin- 
nata 753; cinerascens 750, 751; 
exilis 756; fimicola 122; Helvel- 
lae 114, 121 

Sphaerobolus iowensis 656, 657; f. 
europaea 656; stellatus 656 

Sphaeronaema 114, 116, 121, 124; 
— 121, 122; Helvellae 114, 
12 

Sphaeronaemella 114; carnea 121, 
122; fimicola 114, 115, 119, 121, 
122; Helvellae 114, 116, 121 

Sphaeropsis 72, 300 

Sphenospora 420; berberidis 420; 
kevorkianii 421, 422 

Spilosticta 749; bistortae 749; in- 
aequalis 749, 751 

Spirochaeta cytophaga 83 

Spondylocladiella botrytioides 168 

Sporobolomyces 480, 481 

Sporophlyctis rostrata 130, 157 

Sporothrix 112; Schenckii 112 

Sporotrichum 72, 80, 106, 107, 111- 
113; asteroides 106-108, 112; 
Beurmanni 107, 112; Carougeaui 
106; Councilmani 107; cracovi- 
ense 106; Dori 107; equi 106; 
Fonsecai 106; Grigsbyi 106; 
Jeanselmei 106, 107; Schenckii 
106-108, 112, 425; Schenckii var. 
Beurmanni 106; Schenckii var. 
Councilmani 106; Schenckii var. 
Fioccoi 106; Schenckii var. Gre- 
conis 106 

Stachybotrys 72, 83; alternans 367; 
atra 72 

Stagonospora 190; alopecuri 190; 
arenaria 185, 301, 304-306, 312- 
313; brachypodii 190; foliicola 
306; glyceriae 184, 190; glyceri- 
cola 189, 190, 192; maculata 189; 
subseriata 189, 190; subseriata 
var. maculata 189 

Staheliomyces 646; cinctus 646 

Stemphylium consortiale 72 

Stereum 5; ochraceo-flavum 500; 
rameale 500; sepium 500 

Stictopatella 321; Evonymi 321; 
Iridis 320, 327 

Stilbella 412 

Stilbum 412, 414; burmense 410, 
411, 412, 416; formicarum 411, 
412; hirsutum 412; ramosum 
412-414, 416; vulgare 412 

Streptomyces griseus 469 


Strobilomyces 229; floccopus 213, 
229, 230; glabriceps 229; reti- 
sporus 230; velutipes 213 

Stropharia 670, 689 

Stylopage 88, 99, 103; araea 99, 
100, 102; cephalote 87; hadra 99; 
leiohypha 99; rhabdospora 87, 
88; rhicnacre 101, 102, 105; 
rhynchospora 99, 102 

Stypella 598 

Suaeda intermedia 30 

Suillus atroviolaceus 203 

—— racemosum 73, 
6 


Teichospora 275, 289, 290 

Terrostella 547, 563, 579, 585; tex- 
ensis 579, 585 

Thallospora 11; aspera 9, 11, 12, 
18-20 

Thelephora 637; biennis 634 

Thielavia 166; Sepedoniuni 73, 82, 
165; terricola 165 

Thielaviopsis paradoxa 123 

Tomentella 634; biennis 634; phy- 
lacteris 634 

Torrubia sphecocephala 402; sphe- 
cophila 402 

Torrubiella 407 

Torula rhododendri 757 

Trametes 4; malicola 501, 502; se- 
pium 501 

Tremella fuciformis 592, 603; lu- 
tescens 590, 591; mesenterica 
591; mycophaga 168; mycophaga 
var. obscura 593; rufobrunnea 
591, 604; simplex 168 

eo merismatoides 
500 

Tremellogaster 660-662; 
mensis 663 

Tremellogasteraceae 661, 662 

Tremellogastrales 661 

Trichaster 547, 563, 585; texensis 
580 

Trichia 125; clavata 125; reticu- 
lata 125; serpula 125 

Trichoderma 398, 469; lignorum 
397. 401, 477, 736; viride 73, 74, 
79, 80, 84, 368, 477 

Tricholoma 627; nudum 197; prae- 
magnum 3 

Trichomonascus 176; mycophagus 
169 

Trichophyton 74, 469; album 235; 
discoides 234, 235; gypseum 461, 
463, 467, 468, 470, 472, 473, 475; 
interdigitale 369, 384, 385; men- 
tagrophytes 234, 235, 369, 461; 
purpureum 235, 369, 370, 385, 
463, 467, 468, 470, 471, 473, 475; 


surina- 
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rubrum 232, 234-237, 239, 240, 
369-379, 382, 383, 385, 463, 467, 
468, 470, 471, 473, 475; schoen- 
leini 461 
Trichurus terrophilus 363 
Tritirachium 75, 80; dependens 74, 


0 
Tylopilus 207, 209 


Underwoodia columnaris 268 

Uredo 241, 246, 247, 251, 252, 723; 
(Melampsora?) hyperici-humi- 
fusi 718; Hypericorum 717 

Uromyces 249 

Uropyxis amorphae 30, 32; quiten- 
sis 420 

Ustilago sphaerogena 10 


Venturia 748, 749, 751, 753, 755; 
arctostaphyli 752-754; aucupa- 
riae 749; cassandrae 752; chaeto- 
mium 748, 756; chlorospora 749; 
cincinnata 753, 754; compacta 
753, 759; dianthi 748; dickei 748, 
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753; eres 748; gaultheriae 753; 
inaequalis 749, 751, 752; kalmiae 
753; macrotrichia 748; myrtilli 
753; pirina 749; pulchella 753; 
pyrina 749; rosae 748; rumicis 
749; straussii 755-757 

Vermicularia luzulae 299 

Verticillium 75, 80, 122 

Volvaria 264 

Volvariella 264 


Xanthomonas 181; translucens var. 
phlei-pratensis 182 

Xerocomus 213, 216-218 

Xeromphalina 629; campanella 629 

Xylaria cubensis 500 


Ypsilospora 417, 420, 421; baphiae 
420, 421 


Zygodesmus 633-635; fuscus 633, 
634; Hypochnoides 633; ochra- 
ceus 633 

Zygorhynchus Moelleri 75, 76 
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